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(54) Abfltract Title: laotation off siAtBrranosnzoiMMi 

(57) An apparatus 130, which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member 135, 150 including one or more external seals 140; one or more 
perforated tubular members 145 eiach including radial passages coupled to the solid tubular men^bers; 
and one or more perforated tubular liners 1305 each including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members; and a shoe 156 coupled to the zonal 
isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the 
perforated tubular liners are formed by a radial expansion process performed within the wentx>re. 
Mm diaclosed are methods and systems of isolating a subterranean zone, extracting materialafrom a 
producing zone and an apparatus for extracting geothermal energy. 
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ISOLATION OF SUBTERRANEAN ZON^S 

Cross Reference To Related Applications 

This application is a continuation-fn-part of U.S. patent appllcatioh serial number 
S 0»969,922. attorney docket mmber 25791.69. filed on 10/3/2001, that was a 
continuation-in-part of U.S. patent application serial nunit)er 09/440.338, attorney 
docket number 257919.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6,328,113, that claimed tlie benefit of the filing date of U.S. provisional patent 
appHcatk)n serial number 60/108,558. attorney docket number 25791.9, filed on. 
10 11/16/1998, the dtsctosuresoffwhi^ are inoorp(M^ted herein by refe^ 

The present applicatk>n is related to the foltowing: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09^10.913, attorney docket no. 25791.7.02, filed on 2/23/2000. 

15 (3) U.S. patent appHcation serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
ori 2/10/2000, (4) U.S. patent application serial no. 09/440.338. attorney docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent applicatton serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent appHcation serial 
no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/51 1 ,941 . attorney docket no. 25791 .16.02, filed on 2/24/2000, 
(8) U^S. patent applicatipn serial no. 09/588,946. attorney docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
2579123.02, filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provisional patent application serial no. 60/162,671 . attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provlstonal patent application serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent appticatkm serial 
no. 60/159.082. attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisional patent application serial no: 60/159.039, attorney docket no. 25791.36. filed 

30 on 10/12/1999, (15) U.S. provistonal patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent appiteation serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provlstonal patent application serial no. 60/221,443, attomey 
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docket no. 2579145, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent application serial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent applteatton serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal 
patent applteatlon serial no. 60/262,434, attoniey docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistohal patent application serial 

10 no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 6^17,985, attorney 
docket no. 25791.(37, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial ho. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disctosures of which are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploratton, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil expkiration. a wellbore t^ically traverses a number of zones within a 
subterranean fonnatton. Sorne of these subterranean zones will produce oil and gas; 
while others will not . Further, K is often necessary to Isolate subterranean zones from 
25 one another In order to facilitate the e)^k>ration for and production of ci\ and gas. 
Existing mettiods for isolating subterranean production zones in order to facilitate the 
id)q;>toratk)n for and producSon of oil arM gas are 

The present invention is directed to overcoming one or more of ttie iimitatkms of ttie 
30 existing processes for isolating subterranean zones during oil and gas exptoration. 

Summary off the Invention 

According to one aspect of ttie present invention, an apparattis is provided ttiat 
includes a anal isolation asserttbly including: one or more solid tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or mors flow control valves 
operably coupled to the perforated tubular members for oontrolltng the flow of flukJIc 
materials through the perforated tubular members, , one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monltonng the operatirig pressure within the perforated tubular members* and one or 
more flow sensors operably coupled to one or mom of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a oontroller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensora and controlting the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

15 tubular members are fonmed by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluidiciy coupling the perforated tubulars and the solid tubulars. 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the soTid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and fbw rates within one 
or more of the perforated tubulars. and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the nrx)nitbred operating temperatures. 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone in a wellborB. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within tlie wellbore, positioning one or more perforated tubulars within the wellbore, the 
. perforated tubuiars traversing the produdng subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
5 with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 
temperatures, pressuies. arid flow rates within one or more of the perforated tubulars. 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

Aco^rding to another aspect of the present itlverttjon, a system for isolating a first 
subtenranean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubuiars within the wellbore, the solid 

15 tubulars traversing the first subteoaneah zone, means for positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbqre. means for fluididy coupling the perforated 
tubuiars and the solid tubulars. means for preventing the passage of fluids from the first 

20 subterranean ?one to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, nrieans for monitoring the operating 
temperatures, pressures, and flow rates withiri one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a furictton of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
• from a produdng subterranean zone in a wellbore, at least a fwtion of the wellbore 
induding a casing, is prcwided that bidudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid titulars and the perforated 
tubuiars within the wellbore. means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubutars with the solid tubulars. 
means for fluididy isolating the produdng subtenanean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subten^ean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the rnonitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more soHd tubular members, each 

10 solid tubular rnember including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and one or more solid tubutar liners coupled to the interior surfaces of one or morie of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonned within the welibore, and the solid tubular 
liners are formed by a radial expansion process performed within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from, a second subterranean zone in a welibore is provided that 
includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the welibore, the perforated tubulars 
traversing the second subtenranean zone, radially exparKling at least one of the solid 
25 tubulars and perforated tubulars within the welibore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welitx)re extemal to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expamHng and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluidicly seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welit>ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the welttxxe. positioning one or more perforated tubulars each including one or 

5 more radial passages within the wellbore* the perforated tiibuiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidiciy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, flukliciy 
isolating the producing subterranean zone from at least one other subten^nean zone 

10 within the welibore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more soHd tubular liners within the 
interior of one or more of the perforated tubulars. and radially expanding and plastically 
defomning the solid tubular liners within the Interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subten^nean zone .from a second sublenranean zone in a welibore is provided that 
indudes means for positioning one or rnore solid tubulars wHhln the welibdre, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the welibore external to the primary sdid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plaatlcally deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another asped of the present invention, a system for extnBK:ting materials 
from a produdng subterranean zone in a welibore, at teast a portion of the welibore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the weUbore, means for positioning one or nnore perforated tubulars 
each indudtng one or wore radial passages within the wellt)ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars wthin ttie welibore. n\eans for fluidicly 

5 ooupting the soDd tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidldy isolating the producing subtenanean 
zone from at least one other sutrtenranean zone within the welltx>re, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for positioning one or more solid tubular Hners within the Interior of one or nfK>re 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubu\ar liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asped of the present Invention, an apparatus is provided that 
IS Indudes a zonal isdaton assembly induding: one or more solid tubular members, each 
solid tubular member Induding one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to anc^er asped of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 
indudes positioning one or more tolld tubulars within the welibore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the weilbore, the perforated tubulars 
traversing the second sutitenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 
tubulara and the primary solid tubulars, preventing the passsge of fluids from the first 

30 subterranean zone to the second subtenranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars. and injecting a hardenable fluidic seating materia! 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tid>ulars. 
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According to anothor aspect of the present inventton, a method of extracting materials 
from a producing 9iA>terTanean zone m a wellbore. at least a portion of tfie welll>ore 
including a casing, is provided that includes positioning one or more solid tutxiiars 
within the wellbore. positioning one or more perforated tubuiars each including one or 
more radial passages within the weHbore. the perforated tubuiars traversing the 
pjodudng subtenanean zone. radialV expanding at least one of the solid tubutars and 
the perforated tubuiars whhin the wellbore. fluidldy coupBng the solid tubuiars with the 
casing, fiuidicly coupKng the perforated tubuiars with the solid tubuiars. fluidiciy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidiciy doupHng at least one of the perforated tubuiars with the 
producing subtenanean zone, sealing off an annular region within at least one of the 
perforated tubuiars. and ir^ecting a hardenabte fluidic sealing hfiaterial into the sealed 
annular regions of the perforated tubuiars to seal off at teast some of the radial 
passages of the perforated tubuiars. 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second subterranean zone In a vveilbors is provided that 
includes means for positioning one or more solid tubuiars within the vtreilbore. the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each including one or more radial passages vWthin the wellbore. the 
perforated tubuiars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore. 
means for fiuidicly coupling the perforated tubuiars and the solid tubuiars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuters. ineans for sealing off an annular region within at least one of the 
perforated tubuiars. and means for injectir^ a hardenabte fluidic sealing material into 
the seated annuter regions of the perfbretod tubuters to seal off at least some of the 
nsdial passages of the perforated tubuiars. 

According to another aspect of the present invention, a ^stem f or extradhng materiate 
from a producing suUeiranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 



tubulars within the wellbore, means for positioning one or more perforated tubulars 
each Including one or nrK>re radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weltbore, means for ftuldidy 
5 coupling the solid tubulars with the casing, means for fluldldy odupling the perforated 
tubulars with the solid tubulars* means for fluididy isolating the producing subterranean 
zme from at least one other subtenBnean zone within the welibore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subtenanean zone, 
mems for sealing off an annular region within at least one of the perforated tubulars, 
10 and means for injecting a hardenable fiuidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
peifdrated tubulars. 

According to another aspect of the present Inventiort, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellt>ore that traverses a 
subterranean formation Including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly.' At least one of the solid tubular members and the perforated 
20 tubular members are fomied by a radial expansion process perfomoed within the 
welibpre, and at least one of the perfcxated tubular members are radially expanded into 
intimate contact with the subterranean fonmation. 

According to another aspect of tlie present Invention, a method of isolating, a first 
25 subtenBnean zone from a second dubten^nean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenBnean zone, positiohing one or more perforated tubulars 
wHhin the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subtenranean zone, radiaHy expanding at least one of the primary 
30 solid tubulars and perforated tuliulars within the wellbore, radially expanding at least 
one of the perforated tubulars Into intimate contact with the second subtenanean zone, 
fluidicly coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the vvellbore extemail to the solid tobuters and perform 
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Aocording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellt)ore. at least a portion of the wellt)ore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 wittiin the wellbore, positioning one or more perforated tubulars within the welibore 
each Including one or mora radial passages, the perforated tubulars traversing the 
producing subterranean 2one, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 
10 coupling the soKd tubulars wKh the casing, fiuidicly coupling the perforated tubulars 
with the solid tubulars. fiuidicly isolating the producing subtenanean zone from at least 
one other subterranean zone within the wellbore, and fiuidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a ^cond subtenranean zone in a weilt>ore is provided that 
includes means for positioning one or more solid tubulars within the welibore, the soKd 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for radially expanding at least one of the perforated tubulars into iDtinr\dte 
contact with the second subterranean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subtenanean zone to the second subtenranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

Accmling to another aspect of the present invention, a system for extracting materials 
from a prcxiudng subtenanean zone in a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that indudes means for positioning one or more solid 
tubulars within the welltiiore, means for positioning one or more perforated tubulars 
within the wellbore each induding one or nnore radial openings, the perforated tubulars 
traversing the produdng siribterranean zone, means for radially expanding at least one 
or the solid tubuters and the perforated tubulars within the wellbore, mems for radially 
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expanding at least one of the perforated tutMilars into intimate contact ^th the 
producing subterranean zone, means for fluldidy coupling the solid tubulars with the 
casing, means for fluidicly .coupling the perforated tubulars with the solid tubulars. 
means for fluldidy isolating the producing subterranean ;iK)ne from at le»t one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
ttie perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, an apparatus Is provided that 
indudes a zonal Isolation assembly positioned within a wellbore that traverses a 

10. . subterranean formation and Indudes a perforated wellbore casing. Ihduding: one or 
more sdM tubular members, each sdid tubular member Induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and tlie perforated tubular members are fonned by a radial expansion 

15 process performed within the wellbore. and at least one of the perforated tubular 
members are radially expanded into intimate oontad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenanean zone In a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more sdid tubulars within the wellt>ore, the solid tubulars 
traversing the first subterranean zone, positioning one or nrtore perforated tubulars 
within the wellbore each induding one or nrK)re radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radiaHy expanding at least one of the primary . 
solid tubulars and perforated tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars Into intimate d>ntactwith the perforated casing, fluldidy 
coupling the perforated tubulars and the sdid tubulars, and previsnting ttie passage of 
fluids from the flrst subterranean zone to the second subtenranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another asped of the present invention, a method of extracting materials 
from a produdng subterranean zone In a wellbore. at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
• welltx>re. positioning one or mom perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, racfially expanding at least one of the solid tubulars and the 
5 perforated tubulars withih the wellbore. radially expanding at least one of the perforated 
tubulars into intimate cpntect with the perforated casing, fluidiciy coupling the soOd 
tubulars with the casing, fluidldy coupling the perforated tubulars with the solid 
tidnilars. fluidiciy Isolating- the producing subterranean zom from at least one other 
subterranean zone within the wellbore. and fluidiciy coupling at least one of the 
10 perforated tubulars with the producing subten^nean zone. 

According to another aspect of the present invention, a system lor isolating a first 
subterranean zone from a second subtenanean zone ih a wellbore ttiat Includes a 
perforated casing that traverses the second subtenranean zone, is provided ttiat 

IS indudes means for positioning one or more solid tubulare witiiln ttie weHbore, ttie solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, ttie 
perforated tubulars traversing the second subterranean zone, means 1(x radially 
expanding at teast one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at teast one of the perforated tubulars into intimate 
contect with the perforated casing, means for fluidiciy coupling the perforated tubulars 
and the solid tubulars. and noeans for preventing the passage of fluids from the first 
subterrenean zone to ttie second subterranean zone within ttie wellbore external to ttie 
solid tubuters and perforated tubulare. 

25 

Aoooiding to another aspect of the present invention, a system for extracting materials 
- from a praducbig subterrariean zone In a wellbore. at teast a portion of ttie wellbore 
including a casing and a perforated casing ttiat tinaverses ttie producing subterranean 
zone, tttat includes means for positioning one or nxire solid tubulars v^in tiw 
30 wellbore. means for positioning one or more perforated tubuters wittiln ttie wellbore 
isach including one or more radial openings, the perforated tubulars traversing ttie 
producing subtenanean zone, means for radtelly expanding at teast one of ttie solid 
tubuters and ttie perforated tubulare wtthin ttie wellbore. means for radially expanding 
at least one of ttie perforated tobuiare into Intimate contact wltti ttie perforated casing. 
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means for fluididy coupling the solid tubuiars with the casing, means for fluidldy 
coupling the perforated tubuiars with the solid tut>ulars. means for fluidicty isolating the 
produdng subten^nean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubuiars with 
5 the produdng subterranean 2X)ne. 

According to another aspect of the present invention, an apparatus is provided that 
Indudes a zonal isolation assenibly induding: one or mors solid tubular mend>ers, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and ttte perforated tubular members are fomned by a radial expansion 

15 process perfonned within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 

20 indudes positioning one or more solid tubuiars within the wellt>ore, the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubuiars 
each induding one or more radial passages within the wellbore. the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars within the wellbore, fiuididy coupling the perforated 

25 tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubuiars and perforated tubuiars, positioning one or more perforated 
tubular liners witMn the interior erf one or mm of the perforated tubuiars, and radially 
expanding and plasticaily defonning the perforated tubular liners within the interior of 

30 one or more of the perforated tubuiars. 

According to another aspect of the present invention, a method of extrdcting materials 
firom a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, Is provided that indudes positioning one or more solid tubuidrs 
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vkrithin the wellbore. positioning one or more perforated tut>uldrs each including one or 
more radial passages within the wellbore, the perforated tulHilars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluldlcly coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, ftuididy 
Isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars^ and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars vrithin the wellbore, the solid 
tubulars travereing the first subterranean zone, means fa* positioning one or more 
perforated tubulars each including one ormore radial passages within the wellbore. the 
perforated tubular^ traversing this second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the scriid tubulars. means for 
preventing the passage of fluids frem the first subterranean zone to the second 
subtenanean zone wthin the wellbore external to the prinoary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular finers within the Interior of one or more 
of the perforated tutHJiara. 

According to another aspect of the present invention, a system for mtracHng materials 
from a producing subterranean wne In a wetlbore, at least a portion of the wellbore 
30 including a casing, is provided that includes rneans for positioning one or more solid 
tubulars within the wellbore, means for positlonir^ one or more perforated tubulare 
each including one or more radial passages within the wellbore, the perforated tubulare 
traversing the producing subterranean zone, rneans for radially expanding at least one 
of the solid tubulare and the perforated tubulars within the wellbore, means for fluidicly 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tutHJiars with the solid tubulars, means for fluididy isolating the producing subtenranean 
zone fifom at least one other subtenBnean zone within the wellbpre, means for fluididy 
coupling at teast me of the perforated tubulars with the producing subterranean zone. 
5 means for positioning one or rnxm perforated tubular liners within the interior of one or 
more of the perforated tubulars. and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubidar member including one or more external seals, two or more perforated 
tubular members each including radial passc^es coupled to the solid tubular members, 
and one or more one-way >^lves for controilably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular 'members and the perforated tiAMJlar members are formed by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone having a plurality of produdng 
zor>es in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversifig the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coi4)ling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids Afom passing from one of the produdng 2ones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present Invention, a method of extracting materials 
ftom a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or noore radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy couplir^g the solid tubulars with the 
5 casing, fliiidicly coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wetRxm, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

Acconfing to another aspect of the present inventiori, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zotm in a wellbore is provided that Indudes means for positioning one or more soTid 

15 tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellbore, melans for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary sc^id tubulars and perforated tubulars, meafis for positioning one or more 
perforated tubular liners within the interior of one or more, of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subtenanean zones in a wellbore, at least a portion of the 
wellbore inditing a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore. the perforated 
tubulars traversing the produdng subtenanean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the vi^ibore, means 
ft>r fluididy coupling the sdid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for flukJidy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or xnare of the perforated tubulars, and means for preventing fluids 
fifom passing ftom one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Aooording to another aspect of the present invention, an apparatus for extracting 
10 geothemrral energy from a subterranean fonnation containing a source of geothennal 
energy is provided that includes a zonal Isolation assembly positioned within the 
subterranean fonhation indudirig: one or more solid tubular rrwmbers, each solid 
tubular member induding one or more extemal seals, one or more perforated tubular 
menribers eadi including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to. the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
pn)cess performed within the weilbore. 

20 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zone from a second subten^nean zone induding a source of geothermal 
energy in a wellbore is provided tliat indudes positioning one or more solid tubulars 
within the w^ibore. the solid tubulars traversing the first subterrar>ean zone, positioning 

25 one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing, the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore extemal to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners wittiih the interior of one or rtmB of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 



17 



According to another aspect of the present invention, a method of extracting 
geothemnal energy flrom a sui}terranean geothennai zone in a wellbore, at least a 
portion of the mSbon including a casing, te provided that includes positioning one or 
nwre solid tubulars within the wellbora. positioning one or more perforated tubulars 
each including one or more radial passages within the welllwre, the perforated tubulars 
traversing the subterranean geothermai zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore. fluldidy coupling the solid 
tubulars with the casing, fhildidy coupllhg the perforated tubulars with the solid 
tubulars, fydidy isolating the subt^nanean geothermai zone from at least one other 
nibterranem zone within the wellbore. and fluldidy coupMng at least one of the 
perforated tubulars with the subtenanean geotherrhal zone. 

According to anottier aspect of the present invention, a system for Isolating a first 
subterranean zone from a tecond geothennai subterranean zone in a wellbore is 
provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tibulars tiavarsing the first subterranean zone, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages wittiin the wellbore, the perforated tubuiara traversing the second geothennai 
subtenar^ean zone, means for radially expanding at teast one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluldidy coupling the perforated 
tubulars and the sdid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothennai subtenanean zone within the 
^wellbore wdemai to the primary solid tubulars and perforated tubulars. 

According to another asped of the present Invention, a system for extracting 
geothermai energy frtxn a subtenranean geothermai zone In a wellbore, at least a 
portfen of the weUbore Induding a casing, is provided that Indudes means for 
positioning one or more sold tubulars virtthin the wellbore. means for positioning one or 
nwre perforated tubulars each Including one or more radial passages within the 
welttMNS, the peffbrsted tubutars traversing the subterranean geothemnal zone, means 
for radially expanding at teast one of the sdid tubuiara and the perforated tubuters 
within the wellbore, means for fluldidy coupling the solid tubutere with the casing, 
means for fluldidy coupling the perforated tubuiara with the solid tubutere. means for 
fluMldy isolaUiig the subterranean geothemiai zone from at least one other 
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subterranean zone within the wellbore, and nneans for fluididy coupling at least one of 
the perforated tubuiars with the subtenranean geothermal zone. 

According to another aspect of the present invention, an apparatus Is provided that 
5 includes a zonal isolation assentbly including: one or nnore soHd tubular members, each 
solid tubular member indudtng one or more external seals, one or more perforated 
tubular members each including one or more radiai passages coupled to the solid 
tubular members, and a shbe coupled to the zonal Isolation assembly. At least one of 
the soHd tubular members and the perforated tubular members are fomied by a radial 
10 • expansion process perfcxmed within ttie wellbore, and the radiai passage erf at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforaM tubular nriembers within the welibore. 

According to another espect of the present invention, a method of isolating a first 
15 sudstenanean zone from a second subterranean zone in a weBbore is provided that 
includes positioriing one or more solid tubuiars within the wellbdre, the soHd tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubuiars 
within the welSx)re each including one or more radial passagss, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubuiars and perforated tubuiars within the wellbore, fluididy coupling the 
perforated tubuiars and the solid tubuiars, preventing the passage of fluids from the 
first subterranean zqne to the second subterranean zone within the weltbore external to 
the solid titulars and perforated tubuiars, and cleaning materials from the radial 
passages of at least one of the perforated tubuiars by further radial expansion of the 
25 perforated tut)ulars within the wellbore. 

According to another aspect of the present inventidn, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the vrallbore 
Induding a casing, is provided that indudes positioning one or nK>re sdid tubuiars 
30 withbi the wellt>ore, positioning one or more perforated tubuiars within the wellbore 
each including or>e or more radial passages, the perforated tubuiars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuters within the wellbore, fluididy coupling the solid tubuiars with the 
casing, fluididy coupling the perforated tubuiars virith the sdid tubuiars, fluididy 
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isolafing the producing subterranean zone from at least one other subten^nean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or nnore of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second sut)terranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulare within the wellbore, the solid 
tubulars traversing the first subterranean zon6, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, ttie 
perforated tubulars traversing the second subterranean zone, means for radiaily 
expanding at least one of the sdid tubulars arkl perforated tubulars within the wellbore. 

15 means for fluididy obupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean rone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for deaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subten-anean zone In a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 

25 tubulars within the wellbore,. means for positioning one or more perforated tubulars 
within the wellbore each induding one or nrxMB* radial passages, the perforated tubiiriars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubiriars virith the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubutars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description ofthe Drawings 

FIG. 1 is a fragmentary cross-sectional view Blustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the plaoenfient of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tii)ular support rnerrd)er. 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d Is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out (rf the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubularmembersof the system of Fig. 2a. 

Fig. 4 is a flow chart iilustratlon of an iHustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Rg. 5a is a cross sectional illustration of an illustrative embodiment of the uptetUng of 
the ends of a tubular member. 

Fig. 5b is a cross sectional iilustratlon of the expandable tubular memt)er of Fig. 5a 
after radially expanding and plastically defbnning the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectlonai illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular nr)emt>er. 
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Rg. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the IntemoedlatB unexpended 
portion of the expandable tubular member. 

5 Rg. 6 is a cross*sectional illustration of an exemplary embodiment of a tubular 
expansiori cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subtenanean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 nning one of the perforated tubular members of the system for isolating subten^nean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragnnentary cross sectional illustration of an embodirnent of a method lor 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluldic sealing material. 

Fig. 1 1 is a fragnientary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular nnembers of ttie system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragnnieniary cn^ss s^onal illustration of an embodiment of a nr^ethod for 
coupling one of the perforated tubular menribers of the system for Isolating 
subterranean s>nes of Fig. 1 with a surrounding perforated wsllbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular memt>ers of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Rg. 14 IS a fragmentary cross sectional illustration of an alternative emlxxJinnent of the 
system for isolating subtenanean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative embodinr^ent of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subtenranean geothenmal zone. 

Detailed Description of the lilustrattve Embodiments 

10 - An apparatus and method for isolating one or more subterranean zones from one or 
more other subtenranean zones is provided. The apparatus and method permits a 
producing zone to be Isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the prsseht disclosure 
may be used in combinatioh with oonventional, well known, production completion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disdosed apparatus to permit the 
commingling and/or isolation of the subterranean zones fipom eaoh other. 

Referring to Fig. 1, a wellbore 105 induding a casing 110 are positioned in a 
20 subterranean formation 115. The subten^nean formation 115 indudes a number of 
produdive and non-productive zones, induding a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subten^nean formation 115. the wellbore 
105 may be extended in a weH Icnown manner to traverse the various productive and 
non-producth^ zones, induding the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefenred embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that indudes one or more 
sections of solid casing 135. one or mora external seals 140, one or more sections of 
30 perforated casing 145. one or more intemiediate sections of solid casing 150. and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 Includes 
one or nrare radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubuiars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulsrs available from various foreign and domestic steel mills. 

The sofid casing 135 is prefer^ly coupled to the casing 110. The sdid casing 135 
may be coupled to the casing 110 using any number of conventional commerciaily 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable soKd connectors. In a prefened embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one nnore of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventtonal commercially available processes such^^as, for example, welding, or 
slotted and expandable conneciors. In a preferred embodiment the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred wibodiment, the casing 135 Indudes one rr\ove valve members 160 for 
controlling the flow erf fluids and other materials within the interior region of the casing 
135. in an alternative embodiment, during the production mode of operation, an 
intemai tubular string with various arrangements of padcers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surfoce. 

In a particularty preferred embodiment, the casing 135 is placed into the vrallbore 105 
30 by expanding the casing 135 in the radial direction into intimate contect wKh the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 twtween the solid casings 135 and 150 and the weilbore 105. The seals 
140 may comprise any mavber of conventional commercially available sealing 
materials suitable for sealing a casing In a weilbore such as, for example, lead, mbber 
5 orepoxy. In a preferred embodimerM. the seals 140 comprise Stiaitalok epoxy materia 
avsrilable from Halliburton Energy Senrices. The perforated casing 145 pennits fluids 
and olher materials to pass into and out of the intertor of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subtemanean formation. The perforated 

10 casing 145 may comprise any number of oonveiitiohal commercially available sections 
of slotted tubular casing. In a prefened embodiment, the perforated casing 145 
oompfises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland, in a parttculariy prefenied embodiment, the perfbrated casing 145 comprises 
expandable slotted sandscraen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perfbrated casing 145 is preferably coupled to one or nrrare solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted 'or soKd expandable connectors. In a prefened embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perfbrated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 m^y be coupled to the intemnediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefenred 
embodiment, the perforated casing 145 is coupled to the intemiedlate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupted to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
oonventloncd convnerdally available processes such as. for exampte. welding or 
expandable soHd or stotted connectors. In a preferred embodiment, the test perforated 
casing 145 is coupled to the shoe 155 by an expandabte solid connector. 
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In an altemative emt>odinient» the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prsfened emt>odiment the perforated casings 145 are positioned within the 
\mlli)ore 105 by expanding the perforated casings 145 In a radial direction into intiniate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may t>e 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10- 

The intennediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perforated casings 145. The intenmediate solid casing 150 may comprise 
any number of conventional commerdaliy avallaibie sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chronrtium steel or fiberglass. In 
15 a prefened embodiment the intemnediate solid casing 150 comprises oilfield tubulars 
availabte from fbreign and donriestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or nrtore sections of the 
perforated casing 145. The intemnediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or sbtted expandable connectors. In 
a preferred embodiment, the intemiediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such Intemnediate solid casing 150. 

25 

In a preferred embodiment, the each intermediate solid casing 150 indudes one more 
valve members 170 for controlling the flow of fluids and other materials within the, 
interior region of the intennediate casing 1 50. in an altemative embodfnrient, as will be 
recognized by persons having ordinary skW in the art and the benefit of the present 
30 disctosure, during the production mode of operation, an internal tubular string with 
various arrangemente of packers, perforated tubing, sliding ateeves, and valves may be 
emptoyed within the apparatus to provide various options for commingling and Isolating 
subtenanean zones from each other white providing a fluM path to the surtece. . 
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In a particularly preferred embodiment, the intermediate casing 150 is placed into the 
wellbore 105 by expanding the ihtennediat^ casing 150 in the radial direction into 
Intimate contact with the Interior walls of the wellbore 105. The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
oommerdally available methods. 

In an alternative embodiment, one or more of the irjtenmedteite solid casings 150 may 
be omitted. In an altamative preferred embodknent, one or more of the perforated 
casings 145 are provided with one or more seals 140. 



The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commerdally available shoes suitable 
for use iri a v^llbore such as» for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prefened embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment the shoe 155 is selected 
to provide sufRctent strength in conv>ression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenBd embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve memt>6rs 
160. n perforated casir>gs 145, n-1 intermediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 1 55. 

During operation of the apparatus 130. oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145, The oil and gas may 
then be transported to a surface iocatlw using the solid casing 135. The use of 
30 intermediate solid casings 1 50 with valve members 170 pennRs isolated secHons of the 
. zone 125 to be selectively Isolated for production. The seals 140 pennit the zone 12i5 
to be fluldidy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to. be fluldidy Isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluidlcly isolated. 

In an altemative embodiment as win be recognized by persons having ordinary sldil in 
S the art and adso having the benefit of the present disclosure^ during the production 
mode of operation, an internal tubular string with v»ious arrangements of packers, 
perforated tubing, sliding steeviss. and valves may be employed within the apparatus to 
provide various options for commingiing arxl isolating subterranean zones from each 
other whilyMioviding a fluid path to the surface. 

10 " 

in several alternative embodiments, ttie solid casing 135, the perforated casings 145. 
Jhe intermediate sections of sbfid casing 150, and/or the solid shoe 155 are radiaBy 
expanded and plastically defonned within the wellbora 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent applicatipn serial no. 09^454.139. attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application sertal no. 09/510,913. 
attomey docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440.336, attomey docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent applk»tion serial no. 09/523.460, attomey docket no. 25791 .1 1.02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attomey docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent applk:ation serial no. 09/511.941, 
attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946. attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patmt 

25 appiicatkm serial no. 09^9.1 22. attomey docket no. 25791 .23.02, filed on 4/26/2000, 
(10) per patent appHcatkm serial no. PCT/U800/18635. attomey docket no. 
2S791.-25.02, filed on 7/9/2000. (11) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999. (12) U.S. provisfonal 
patent applcation serial no. 60/154,047, attomey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/150,082, Momey 
docket no. 25791.34, filed on 1(1/12/1999, (14) U.S. proviskinai patent appiicatkm serial 
no. 60/159.030, attonney docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provlsk)nal patent appllcatton serial nO. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1099, (16) U.S. proviskmai patent appficatkm serial no. 60/212,359. attorn^ 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228. ationDey docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provistonal patent application serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 6(V233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provistorvil 
patent applteafon serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisieffial patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent ai^iicatton serial 

10 no. 60/262.434, attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S, provisional 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provistonal patent application serial no. 60/303,740, atfaxney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional. 

15 patent appiteatton serial no. 60/317,986, attorney docket no^ 25791.67,. filed on 
9/6/2001; (28) U.S. provisional patent applicatkm serial no. 60/318,388, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent appKcatkm serial no. 
09/969,922, attorney docket no. 257^1 .6i9, filed on 10^/2001. the disdosures of which 
are incorporated herein by reference. In an exemplary emtxxlinient, the radial 

20 clearances t)etween the radially expanded solid casings 135, perforated casings 145, 
intermediate sections of solid casing 150, and/or the solid shoe 155 arxl the wellbore 
105 are eliminated thereby eliminating the annuius between the solid casings, the 
perforated casings 145, the intermediate sections of soiki casing 150, and/or the solid 
shoe 155 and the wellbore 105. In this manner, the opttonal need for filling the annuius 

25 with a filler material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d^ an illustrative embodiment of a system 200 for isolating . 
subtenranean fonnations Includes a tubular support men^ 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204d is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b fbr rsasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular mmber 206 that defines a 
passage 206b Is adapted to mate with and be supported by the tapered outer surface 
. 204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intennediate portion 206c. another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intennediate portion. In an exemplary embodiment, the inside and outside diameters of 
ttie pre-expanded ends» 206a and 206d, of the first expandable tubular rriember 206 
are greater than the Inside and outside diameters of the unexpended intemiediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 • the first expandable tubular memt>er 206 by a conventional threaded connectbn 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the ottier pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre^xpanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c« another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 214a and 214d» of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intemiediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tutnilar member 214 by 
a conventionat threaded connecfion. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular nnember 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c another pre-expanded 
end 220d, and a sealing rnember 220e coupled to the ^exterior surtace of the 
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unexpended intermediate portion, in an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d. of the third expandatile tut}ular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a taJtMJiar member 222 threadabiy coupled to the end 30d of the third 
eiqpemdable tubular member 220. 

in an exemplary embotflment, the inside and outside diameters of the fwe-expanded 
10 ends. 206a. 206d, 214a, 214d. 220a and 220d, of the expandable tubular members. 
206. 214, and 220, and the slotted tubular members 210. 212. 216, and 218, arB 
substantially equal. In several ejompldry embodiments, the sealing members, 206e. 
214e. and 220e. of the expandable tubular members, 206. 214. and 220. respectively, 
further include anchoring elements for engaging the wellbore casing 104. In sevieral 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218. are 
conventional slotted tububr members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a stmctural support In several 
alternative embodiments, the slotted tubular members. 210. 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as. for exampte, oil, gas and/or water from or into a subtenaneanfomriatlon. 

In an exen^iary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 fornied in a sid>tenanean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip joint, or equivalent device In order to permit upward 
movement of the tubular support member and tubular expansion come 204 relative to 
one or more of the expandable tubular members. 206. 214. and 220. and tubular 

30 members. 210, 212. 216, and 218. 

In an exsmptaiy embodiment, as Hlustratsd ih Fig. 2b, a fluidic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubuter expansion oone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluldic material 228 through the passages, 202a and 204a. of the tubular support 
member 202 and the tubular expansion cpne 204, respectively, pressurizes the 
5 passage 18b of the shoe 18: below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubidar member 206 off of the 
tapered externa) sifftaoe 204b of the tubular expansion cone 204. In particular^ the 
intemiedlate non pre-expanded portion 206c of ttie expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surfiace 204b of 

10 the tubular expansion cone 204. As a lesult, the sealing member 206e engages the 
interior surface of the weUbore casing 104. Consequently, the radjaily expanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. in an exemplary embodiment, the^^ radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellborB casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tid>ular 
member 206 has been plastically deformed and radially expanded off of the tapered 
extemal surfeoe 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upwani force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220,.are radially expanded and plastically defonned off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plasticaUy defonned off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently, the radially expanded intennediate. 
portion 214c of the second expandable tubular ntember 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second expandable tubular member 214 Is also thereby anchored to the 
weHborB l04. Furthenrnre. the continued application of the upward fbroe to the tubular 
member 202 wiH then displace ttie tubular expansion oon^ 204 upwanJIy into 
engagement with the priB-«xpanded end 220a of the third expandable tubular member 
220. Rnally. the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically defomi the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 external surfoce 204b of the tutHJiar expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intertnediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. in an exemplary embodiment, the radially 
expamled intermediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored fo the wellbore 224. As a resuK, the water zone 226a and 
ftuididy isolated from the targetefd oil sand zorie 226b. 

After completing the radial expansibn and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are renfioved from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular merr^rs, 208, 214. and 
220. respectively, are radially expanded and plastically defonmed by the upward 

20 d^acement of the tubular expansion cone 204. As a result, the sealing members, 
2066, 214e, and 220e, are displaced in the radial directior) into engagement with the 
weitbore 224 thereby coupling the shoe 206, the expandable tubular memt>er 206, the 
slotted tubular rnembers, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218. and the expandable tubular member 220 to the 

25 wellbore. Furthennore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members. 210. 
212, 216, and 216, do not have to be expandable conriectlons thereby providing 
signifteant cost savings. In addition, the inside diameters of the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210, 212, 216. and 

30 218. after the radial expansion process, are eubstantially equal. In this rhanner, 
additional oonventkxial tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altematlve embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controBIng the flow 
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of flukfic material wfthin and between the expandable tubular memt)ers, 206, 214, arid 
220. and me slotted tubularmembers, 210. 212. 216. and 218. 

Furthermore, In the system 200, the slotted tubular members 210. 212, 216, and 218 
5 are Interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the Intermediate rion prsrexpanded portions, 206c. 214c and 
220c of the expandable tubular rtismbers. 206. 214. and 220. respectively, are radially 
expanded and plastically defonned. the slotted tubular members. 210, 212. 216. and 
218 can be convenfional slotted bjbular members thereby significantly rediK^ir^ the 

10- cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 206c 214c and 220c. of the expandabte tubular members. 
206. 214, and 220. respectiveiy, are radiirily expanded and plastically defonned, the 
number and length of tlie interleaved slotted tubular members, 210, 212. 216, and.219 
can be much greater than the number and tength of the expandable tubular menibersa 

IS In an exemplary embodiment, the totel length of the intermediate non pre-expanded 
portions, 206c 214c. and 220c of the expandable tubular mennbers. 206. 214. and 
220, is approximatefy 200 feet, and the totel length of the slotted tubular members. 
210, 212. 216. and 218. is approximately 3800 feet. Consequently. In an exemplary 
embodiment, a system 200 having a totel length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defbmriing a total tength of only 
approximately 200 feet. " 

Furthemiore. the sealing members 206e, 214e, and 220e. of the expandable tubular 
members. 206. 214, and 220. respectively, are used to coupte the expandable tubular 

25 members and the slotted tubular members, 210, 212. 216, and 218 to the wellbore 224. 
the radtel gap between the slotted tubular members, the expandabte tubular members, 
»id the weltbore 224 may be large enough to effectively eKminate the possibility of 
damage to the expandabte rnembeis and slotted tubuter members during the 
plaoement of the system 200 wHMn the wellbore. 

30 . 

In an exampteiy embodiment, the pre-e}q)anded ends, 206a, 206d, 214a, 21 4d. 220a. 
and 220d, of the expandable tubular members, 206. 214. and 220. respectively, and 
the slotted tubular memlMrs. 210, 212. 216. and 218. have outekJe dtemeters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prtor to the radtel 
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expansion, the intennadiate hon pre-expanded portions, 206c, 214c. and 220c, of the 
expandable tubular members. 206. 214. and 220. respectively, have outside diameters 
of 7.625 inches: the slotted tubular nwmbers. 210. 212, 216, and 218, have inside 
diameters of 7.675 Inches; aftm^ the radial expansion, the inside diametsrs of the 
5 Intemiediate portioris. 206c. 214c. and 220c of the expandable tubular members, 206. 
214, and 220, are equal to 7.675 inches; and the weiibore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d. 220a, 
10 and 220d. of the expandable tubular members. 206, 214» and 220, respectively, and 
the slotted tubular members. 210, 212, 216, and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 Inches, respectiveiy: prior to the radial 
expansion, the intemiediate non pre<expanded portions. 206c, 214c, and 220c of the 
expandable tubular members, 206, 214, and 220. respectively, have outside diameteis 
15 of 4.000 inches; the slotted tubular members, 2lb. 212. 216, and 218. have iriside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intemnediate portions. 206c. 214c and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the weiibore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas. and/or water into or from the subterranean 
fcmnation 226b. 

25 R^erring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 win now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b including a first threaded connection 300ba. a first 
tapered portion 300c an intermediate portion 300d, a second tepered portion 300e. 
and a second end 300f induding a second threaded connection 300te. The tubular 

30 member 300 further preferably includes an intermediate sealing member 300g that Is 
coupled to the exterior surface of the intemnediate portion aood. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular meinber 300 may be fabricated from any number of 
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conventional commercially available materials such as, for example. Oilfield Country 
Tubular Goods (dCTG). 13 chromium steel tubing/casing, or L83, J55. or P1 10 API 
casing. 

5 In an exemplary embodiment, the intertor 300a of the tubular member 300 has a 
substantially piroriar cross section. Furthennore. in an exemplary embodfthent, the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intenrodiate Inside diameter Dmt. and a second inside diameter Dj. In an exemplary 
embodiment, the first and second inside diameters, Di and Dj, are substantially equal. 

10 in an exemplary embodiment, the first and second inside diameters. Di and Qz, are 
greater than the intemnedlate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c. and the secprtd end 300f of the tubular member 

15 is coupled to the intermediate portion by ttie second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of tiie tubular nwmber 300 is greater than the outside diameter of the 
intenhediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular member 300 include wall thicknesses, t, and tz, respectively. In an 

20 exemplary embodiment, tt>e outside diameter of the intenmediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of ttie outside diameters of ttte first 
and second ends, 300a and 300f. The intennediate portion 300d of the tubular 
member 300 includes a wall thickness Ukt. 

25 In an exemplary embodiment, the wail thicknesses ti and tz are substantially equal in 
order to provMe substantially equal burst strengtii for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, ttie wall 
thicknesses. ti am U, are both greater ttian the wait ti^ickness twr in order to optimally 
match the burst strength of the first, and second ends. 300a and dOOf, of the tubular 

30 inember 300 wRh the intermediate por1k>n300d of the tubular mernber 300. 

In an exemplary embodlmant. the first and second tapered portions. 300c and 300e, 
are inclined at an angle, a. relative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optimally fadiHate ttie radial expanston of ttte tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the Intemiediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The Intemnediate sealing member 30Qg is coupled to the outer surface of the 
intermediate portiofi 3b0d of the tubular member 300. In an exemplary embodiment, 
the intermediate sealing member 3p0g seals the interface between the intemiediate 
portion 306d of the tubularmember 300 and the interior surface of a wellbore casing 

1 d 305, or other preexisting structure, after the radial expansioh and plastic defbnmation of 
the intemiediate portion 300d of the tulxjiar member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intemnediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 3Q0f, of the tubular member 300 In order to optimally protect the 
intermediate sealing merhber 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intemnediate sealing member 300g may be fabricated 
from any numl}er of conventional oommercialiy available materials such as, for 
example, thermoset or themio[riastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from thennoset polymers in order to 
(^timaily seal the radially expanded intermediate portion 3dOd of the tut>ular member 
300 with the wellt>ore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exernpiaiy embodiment, the tubular member 
300 is fomied by a process 400 that Includes the steps of. (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular nnember in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
norvexpanded intemtediate portion of the tubular.member In step 425. 
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As ilhisbated In FIG. 5a, In step 405, both endSi SOOa and 500b, of a tubuter member 
500 are upset using conventionai upsetting methods. The upset ends. SOOa and SOOb. 
of the tubular member 500 include the wall thicknesses t{ and tg. the intennedlate 
portion SOOc of the tubular member 500 includes the wall thidcness tiMT and the interior 
5 diameter Dmt- In an exemplary embodiment, the wall tNdatesses ti and h are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an e)renipiary embodiment, the wall 
thidcnesses ti and t2 are both greater than the wall thidtness kn In order to provide 
buret strength that is substantially equal along the entire length of the tubuHar member 
10 ■ 500. and also to optirnally fadlitate the fbmiation of threaded connections in the first 
and second ends. 500a and SOOb. 

As illustrated In Fig. Sb, in steps 410 and 415. both ends, 500a and SOOb, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

IS then botti ends, SOOa and SOOb, of the tubular member are stress refleved. The 
radially expanded ends, SOOa and SOOb, of the tubular member 500 include the interior 
diameters Di and Dj. In an exemplary embodiment, the interior diameters Di and D2 
are substantial^ equal in order to provide a bivst strength thet is substantiaily equal. In 
an exemplary embodiment, the ratio of the interior diametere Di and D2 to the interior 

20 dianrteter IW ranges from about 100% to 120% in order to fadlitate the subsequent 
radial expansion of the tubular member 500. 

in apreferred en^iment. the relationship between the wall thicknesses tt, t2. and tg^r 
of the tubular member 500; the Inside diametere Di. D2 and Dint of the tubular member 
25 500; tiw Inside diameter D«Mibam of the weiibore casing, or other stmcture, that the 
tubular member 500 wW bet inserted into; and the outside diameter Dcom of the 
expanskm cone that w«i be used to radialiy expand the tubular member 500 within the 
weiibore casing is given tfy the foHovving expresskMi: 




I 

where tfsta; and 
D1SD2. 

By satisfying the relationship given In equatkm (1), the expanston forces pteiced upon 
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the tubular memt>er 500' during the subsequent radial expansion process are 
substanfa'alty equalized. More generally, the relationship given in equation (1) may be 
ueed to calculate the optimal geometry for ttie tubular rnember 500 for subsequent 
radial expansion and plastic defbnmation of the tubular member 500 for fobricating 
5 and/or repairing a walltx)re casing, a pipeline, or a strudural support. 

As illustrated in FIG. 5c in step 420, conventional threaded connections, SOOd and 
500e, are fonmed in both expanded ends, SOOa and 50db, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradfbrd. 

As illustrated in Pig. 5d, in step 4%, a sesriing merTd)er SOOf is then applied onto the 
outside diameter of the non-expanded intennediate portion 500c of the tubular member 

15 500. The sealing member SOOf may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional comrnerdaily available methods. In a prefened embodiment, the sealing 
member SOOf is appti^ to the outside diameter of the intennediate portion 500c of the 
hjbular rnember 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214. and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Refening to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 208, 214, 220, 300 and 500 will now be 
described. The expanston cone 600 defines a passage 600a and includes a front end 
60S, a rear erKi 610, and a radial expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 Includes a first conical 
outer surface 620 and a second conical outer surbce 625. The first conical outer 
surf^ 620 includes an angle of attack Oi and the second coriicat outer surface 625 
includes an angle of attad^ 02. In an exemplary embodiment, the angle of attack Q^ is 
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greater than the angle of attack.a2. In this manner, the first conical outer surface 620 
optimally radially expands the intennediate portions, 206c. 214c. 220c, 300d, and 500c. 
of the tubular nDembers. 206, 214. 220, 300, and 500, and the second conical outer 
surface 525 optfmally radially expands the pre-expanded first and seoond ends, 206a 
5 and 206d. 214a and 214d. 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members. 206, 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack a^ ranging from about 8 to 20 
degrees, and the seoond conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to opfimaiiy radially expand and plastically 
10 defonn the tubular members, 206. 214, 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surftK»s having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 . Referring to Fig. 7. another exemplary embodiment of a tubular e)qpansion cone 700 
defines a passage 700a and includes a front end 705. a rear end 710. and a radial 
expansion section 71 5. In an exemplary embodiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabok>ld shape. In this manner, the outer si^face of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the e)9)ansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 may be fonned using a plurality of adjacent discrete conical 
secttons and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expansion sertton 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intennediate porttons. 206c, 
214c. 220c. SOOd. and 500c, of the tubular members. 206. 214. 220. 300. and 500.. 
while the region of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre-: 

30 expanded first and second ends. 206a and 208d, 214a and 214d. 220a and 220d. 300b 
and 300r. and 500a and SOOb. of the tubular members. 206, 214. 220. 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provkle an angle of attack that ranges from about 
8 to 20 degrees in the vteihity of the front end 705 of the exparision cone 700 and an 
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angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary emt)odlment. the tubidar expansion cone 204 of the system 200 is 
S substantiapy identical to the expansion cones 600 or 700» and/or incorporates one or 
mora of the teachings of the expansicm cones 600 and/or 700. 

In several alternative embodiments^ the teachings of the apparatus 130, the system 
200. the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 mat least partially combined. 

Referring to Fig. 6, in an altemative embodiment conventional temperature, pressure, 
and flow sensors. 602, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 602. Q04, and 606. respectively, in turn are operably coupled to a conbt)ller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efndency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control vafves 160 as a function of the operating temperature, 
pressurs, and flow rales within the perfora^ tubular nnembers 145 are conventional. 

Referring to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
coufrfed to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member Into engagement v^th the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454.139, attorney dod^et no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791 .7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attomey docket no. 25791 .9.02* filed on 11/15/1999, (5) U.S. patent applk:atton serial 
no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applk»tk>n serial no. 09^12,695. attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent appUcation serial no. 09/511,941 , attorney docket no. 25791.18.02. filed 
on 212412000, (8) U.S. patent application serial no. 09/588.946. attorney docket no. 
25791.17.02. filed on 6/772000. (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791 .i23.(X2. filed on 4/26/2000. (10) PCT patent appHcatton serial 
5 no. PCT/US0W18835. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
provistonal patent applkatton serial no. 60/162,671, atibmey docket no. 25791.27, filed 
on 11/1/1999. (12) U.S. provlsk)nal patent appHcatfasn serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent appllcatton serial 
no. 60/159,082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provisionai patent appllcatkm serial no. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12/1999. (15) U.S. provisional patent application serial no. 60/1 59,033, attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provistonai patent application serial 
no. 60/212.359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent appikatkm serial no. 60/165.228. attorney docket no. 25791.39. filed on 

15 11/12/1999, (18) U.S. provisk)nal patent applicatton serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28^000, (19) U.S. provisional patent appiicatton serial 
no. 60/221.645. attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638. attorney dod(et no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provistonal patent appllcatkm serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appllcatton serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, proviskmai patent application serial no. 60/259,486. attorney 
docket na 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60/303,740. attorney docket no. 25791.61, filed on 7/8/2001; (26) U.S. provlstonai 
patent applicatksn serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provisional patent applteation serial^ no. 60/317.985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. proviskmal patent appllcatkMi serial 
no. 60,318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent appHcatton serial no. 09/969.922, attorney docket no. 25791 .69. filed on 
10/3/2001, the disctosures of vi^ are incorporated herein by rvfierance. In Oils 
manner, the soikl tutelar memtier 905 fluldleiy seals the radial passages formed in the 
perforated tobular member 145 thereby preventing the passage of fluWic materials 
and/or fonnatkm materials through the perfbrated tubular member. 
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Referring to Fig. 10, in an aftemative embodiment, the radial openings in one of the 
perforated tutnilar members 145 are sealed by injecting a hardenaMe fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fiuldic sealing material 1005 is then 
injected into the radial opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annuliis between the one perforated tubular member 145 and the fomiation 
125. The pipe 1010 and sealing merr^rs, 1015 and 1O20, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment the hardenable fluidic sealing material is a curable epoxy re^n. 

in an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defonned into contact with the sunounding formation 125 thereby compressing the 
surrounding fonmation. In this rnanner, the surrounding fomiation 125 is maintained in 
a state of compression thereby stabilizing the sunounding formation, reducing the fbw 
of loose particles from the surrounding formation into the radial opjsnings of the 
perforated tubular nrrember 145, and enhancing the recovery of hydrocartX)ns from the 

25 surrounding fomiation. 

* In an alternative embodiment, a Seismic source 1105 is positioned on a surface 
location to theret)y impart seismic energy into the fonmation 125. In tills manner, 
particles lodged in the radial openings in ttie peirforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery cf 
hydrocarbons from the fonmation 1 25. 

In an alternative embodiment, after tiie perforated tubular member 145 has t>een 
radially expanded and plastically formed into contact witti ttie sunounding fonnation 
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125. thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive toad is then transfen^d to the sum>unding fpnnatlon 125 
5 thereby compacting and/or slunrifying the sumounding formation. As a result, the 
recovery of hydrocarbons from the fomiation 125 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 Is positioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 Is positiohed within the wetlbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed Into contact with the wellbore casing 1205 thereby 
compressing the surroundmg formation 125. In this manner, the surrounding formation 
125 is malntabied in a state of compressiori thereby stabilizing the surrounding. 

15 formation, reducing the flow of loose particles from the suntxjnding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the sunrounding formation. 

In an aitemative errtbodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fomiation 125. In this manner, 
particles lodged In the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartx)n8 from the forrnation 125. 

25 In an alternative embodiment, after the perforated tubular nrmmber 145 has been 
radially expanded and plastically fomied into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surrounding formation, an. 
impulsive load is applied to the perforated tubular member. The impulsive toad may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130, The impulsive load is then transfenwl to the surrounding fonnatton 125 
thereby compacting and/or siurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the forrnation 125 Is enhanced L 
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Referring to F^. 13, In an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defonning the perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the fbllowing: (1) U.S. 
patent application serial no. oa/454,139. attorney dodket no. 25791.03.02, filed on 
12/3/1999. (2) U.8. patent appHcation serial no: 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350. 
attorney docket no. 251791.8.02. filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/44i0.338, attorney dodcet no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523,460, attorney dodcet no. 25791.1 1.02. filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent applicatnn serial no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, 

15 attorney docket no. 2579 1.17;02, filed on 6/7/2000, (i9) U.S. patent applteatkm serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
appHcatton serial no. PCTAJSOO/18835, attorney docket no. 25791.25.02, fled on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671. attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. provistonal patent applicatton serial no. 

20 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. prbvislbnai 
patent applicatkxn serial no. 60/159.082. attoniey docket no. 25791.34^ filed on 
10/12/1999. (14) U.S. provistonal patent appltoatlon serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provistonal patent appitoatton serial 
no. 60/159,033, a^ton^y docket no. 25791.37. filed on 10/12/1999, (16) U.S. 

25 provistonal patent appitoatton serial no. 60/212.359, attorney docket no. 25791 .38. fitod 
on 6/19/2000. (17) U.S. provisional patent application serial no. 60/165.228. attorney 
docket na 25791.39. filed on 11/12/1999, (18) U.S. provistonal patent applicattoh serial 
no. 60/221,443. attorney docket no. 25791.45. fited on 7/28«M)00. (19) U.S. provisional 
patent appitoatton serial no. 60/221.645, attorney docket no. 25791.46, fltod on 

30 7/28/2000, (20) U.S. provistonal patent appUcaOon serial no. 60/233.638. attorney 
docket no. 25791.47. fitod on 9/18/2000. (21) U.S. provistonal patent application serial 
no. 60/237,334. attorney docket no. 25791.48, fitod on 10/2/2000, (22) U.S. provistonal 
patent appltoation serial no, 60/270,007, attorney docket na 25791.50, fitod on 
2/2XH200V, (23) U.S. provisional patent appitoatton serial no. 60/262.434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S, provistonal patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal 
patent appltoation serial no. 60/303.740, att(mey docket no, 25791.61, filed on 
7/8/2001; (26) U.S. provisional patent applk^ation serial no. 60/313,453, attorney docket 

'5 no. 25791.59. filed on 8/20/2001; (27) U.S. provistonal patent applicatton serial no. 
60/317.985, attorney docket no. 25791.67, fitod on 9/8/2001; (28) U.S. provistonal 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent appltoation serial no. 09/969.922, attorney docket 
no. K791.69, filed on 10/3/2001. the disclosures of which are incorporated herein by 

10 reference. In this manner, the perforated tutelar memt)er 905 modifies the ftow 
charactertsttos of the perforated tubular member 145 thereby pennitting the operator of 
the apparatus 130 to modify the overall ftow characteristics of the apparatus. 

In an altemaUve embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fiuidicly couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from oonesponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from 2x>ne A vAll not ftow into the depteted zone 
B, 

20 . 

In an alternative embodimentp as illustrated in Fig. 15. the apparatus 130 is used to 
exfract geothermal energy from a targeted subterranean geothennal zone 1505. In this 
rranner, the operatiortal efficiency of the extraction of geothennal energy is significantly 
enhanced due to the Inaeased internal diameters of the various radially expanded 
25 elenDents of the apparatus 1 30 that penmit greater volumetric flows. 

In an aitemative embodiment, the perforated tubular members. 145. 210, 212. 216, 
218, and 1305 of the apparatus 130 may be cleaned by further radial expanston of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubulai^ members 
145, 210, 212. 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been descn^bed that includes a zonal isolatton assembly hoduding 
one or more solM tubular members, each solid tubular member Induding one or more 
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extemat seals, and one or more perforated tubular memt>ers coupled to the solid 
tubular members, and a shoe coupled to the zonal isolaUon assembly. In an exemplary 
embodirtient, the axmal isolation assembly further includes one or more intenmediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intemnediate solid tubular member including one or more external 
seals. In an exemplary entbodlment, the zonal isolation assembly further Includes one 
or more valve members for controlling the flow of ftuidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intermediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described fl^at includ€fs a zonal isolation assembly that 
Includes one or more primary solid tubulars, each primary solid tubular Including one or 
more external annular seals, n perforated tiAulars coupled to the primary solid 
tubulars, and n-1 intennediate solid tubulars coupled to and interteaved among the 
15 perforated tubulars, each intemiediate sblid tubular Including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A nrtethod of isolating a first subtenanean zone from a second subterranean zone In a 
wellbore has also t>een described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subtenrar^ean 
zone, positioning one or more, perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenanean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventtng the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, portioning on^ or more perforated tubulars 
virithin the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars. fluididy 
isolating the produdng subtenanean zone firom at least one other subtenranean zone 
within the weHbore, and fluididy coupling at least one of the perforated tubulars with the 
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producing suMerranean zone. In an exeniplary embodiment, the method further 
ind^des controllably fluidicly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that hdudes a subterranean fonnation including 
a welibore, a zonal isoiafion assembly at least partially positioned within the wellbore 
that includes one or more solid tiA)ular members, each solid tubular member jnduding 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members* and a shoe positioned within tiie wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fcxmed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and Intertedved 
among the perforated tubular membm, each intennediate solid tubular menrtf)er 

15 including one or more external seals, wherein at least one of the aoHd tubular 
members, the perforated tubular members, and the intennediate solid tubular members 
are formed by a radial expansion process performed within the welibore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodlnrvent, one or more of the 
Intenmediate solid tubular members include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that indudes a subterranean fonnation induding 
a wellbore* a zonal isolation wsembiy positioned within the wellbore that indudes one 
or nnore primary solid tubulars, each primary solid tubular induding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intennediate solid tubulars coupled to and ihterieaved among the 

30 perforated tubulais, each Intennediate sdid tubular induding one or more external 
annular seals, and ia shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars. ttie perforated tubuters, and the Intermediate solid 
tubuters are fomied by a radial expansion process, perfonned within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more primary solid 
tubulars within the welibore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the welibore, the perforated 
5 tubulars traversing the second sMbterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubuldrs within the welibore, fluidicly coupling 
me perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluKls from the first subterranean zone to the second subterranean zone within the 
weHbore external to VhB primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a welllaore, at 
least a portion of the welibore including a casing, has also beien described that Includes 
positiming one or more primary solid tubulars within the weilbore, positidhihg one at 
mora perforated tubujars. within the welibore, the perforated tubulars travensing the 

15 producing subtenranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tutiulars within the welibore, fluldldy coupling the primary 
solid tubidars with the casing, fluidicly coupling the perforated tubulars with the primaiy 
sottd tubulars, fluidicly isolating the producing subtenranean zone from at least one 
other subtenranean zone within the welibore, and fluidicly coupling at least one of the 

20 perforated tubulars with the producing subterranean zone. In an exemplary 
embodin[ient, the method further includes contrdiably fluidicly decoupling at least one 
of the perforated tubulars from at least one otheir of the perforated tubulars. 

An S4>paratus has also been described that Includes a subten^nean formation including 
25 a weltbore, a zonal isolation iassembly positioned within the weiUxm that includes n 
soDd tubular members positioned witiiin the welltx)re, each solid tubular member 
including one or more external seals, and n-1 perforated tubular members positioned 
witiiin the welibore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the welibore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment ttie zonal Isolation assembly further comprises one or more 
valve members for oontrbliing the flow of fluids between the solid tubular members and 
ttie perfDraled tubulac members. In an exemplary embodiment, one or more of tite 
solid tubular members include one or more valve members for oontrolling the flow of 
fluids between ttie solid tubular members and the perforated tubular membeirs. 
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A system for isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that includes means for positoning one or nnore 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
fluidioly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of flukis from the first subterranean zone to the second 
subterranean zone within the wellbore extemat to the primary solid tubulars and the 
10 perforated tubulars. 

A system for exfracttng materials from a producaig subterranean zone in a wellbore, at 
least a portion of the wdlbore including a casing, has also been described that includes 
means for positioning oro or more primaiy solid tubulars within the wellbore, means fbr 

15 fluididy coupling the primary solid tubulars with the casing, "means for positioning one 
or nrK>re perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubuters 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subterranean zone within the wellbore, and nrteans for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subten^nean zone. 
In an exemplary embodiment, the system further indudes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterraneari zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means fbr 

30 radially expanding at least one of the primary solid tubuters and perforated tubulars 
within the wellbore, means for fluidiciy coupling the perforated tubuters and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
toast a portion of the weilbore including a casing, has also t>een described that includes 
means for positioning one or more primary solid tubulars within the weilbore* means for 
S positioning one or more perforated tubulars within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, means for tadially expanding at least one 
of- the primary solid tubulars and the perforated tubulars within the weilbore, means for 
fluidicly coupling the primary solid tubulars with the casing, means for fluidlcly coupling 
the perforated tubulars with the solid tubulars, means for fluidicly isolating the 
10 producing subtenranean zone from at least one other subtenranean zone within the 
weilbore, and means for fluididy ooupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system forther 
Includes means for controllably fluidicly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for Isolating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the teipered end of the tubular expansion 
cone, and a shoe defining a valveabie passage coupled to an end of the tubular liner, 
wherein the tubular liner Includes one or more expandable tubular members that each 
Include a tubular body comprising an tntennediate portion arid first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the e)derior surface of the intermediate portion, and one or 
more slotted tubular nriembers coupled to the expandabte tubular members, wherein 
' the inside dianteters of the other tubular niembers are greater than or equal to the 
outside diameter of the tubular expansion cone, in an exemplary embodiment the wail 
tNcknesses of the first and second expanded end portions are greater than the wail 

30 tMckness of the intermediate portion. In an exemplary embodiment, each expandabte 
tubular member further includes a first tubuter transitlonary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionaiy member coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of incUnatton of the first and second tubuter 
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transltionary members relative to the intemnediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, ttie outside diameter of the intemiedlate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
. the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment* the 
ratio of the inside diameters of the first and second expanded end portions to the 
hterior diameter of the intemnediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationshrp between the wall thicknesses ti. Xz, and W 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubuter members, the inside 
diameters Dt, Da and [W of the first expanded end portion, the second expanded end 
portion, and the intennedlate portion, respectively, of the expandable tubuter members, 
and the inside dtemeter [Katon of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outeide diameter Dom of the expanston cone that 
will be used to radtelly expand the expandable tubuter member within the wellbore is 
given by the following expression: 

wherein t, = ti and wherein Di = D2. In an exemplary embodiment, the tepered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of atteck of the adjacent discrete tepered 
secttons increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubuter expansion cone. In an exemplary embodiment, the 
tepered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemptery embodiment, the angte cf atteck pf the outer surfece of the paraboloid body 
increases in a continuous ntanner from one eind of the paraboloid body to the opposite 
end of the parabotoM body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubuter nrtembers; and >^rein the other tubuter members are 
interleaved among the expandabte tubuter members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radtelly 
expanding one or mora discrete portions of the tubuter liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded intO: engagenrtent with the weHbm. In an exemplary 
embodiment, the ifemainlng portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of tiie discrete portions of the tubular liner is radially 

5 expanded by Injecting a fluidic material into the tubular linen and wherein the remaining 
ones Gf the discrete portions of me tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or wore of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that Is radially expanded into engagement with tite wellbore and a 
portion that Is not radially expanded into engagement with the wellbore. In an 

15 excimplary embodiment, ttie tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an interniediate portion and first 
and second, expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intennediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maxinrKim inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
menr4>ers; and wherein the slotted tubular rhembers are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or nfK>re discrete portions of the tubular liner into 
engagement with the wellbore. Iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagmient with the virellbore. 
in an exemplary embodiment, the rennaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by Injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner In an 
exemplary embodinient. the tubular liner Includes a plurality of tubular noembers; and 
wherein one or more of the tubular mennbers are radially expanded into engagement 
with the weltbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore indude a portion that is 
radl^ expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for llMating subtenranean zones has also been described that includes a 
subterranean ibrmatibn defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a pluralify of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes posNioriing.the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into er^agement with the 
borehole. In an exemplary embodirnent, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exenvlary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
disoete portions of the tubular liner are radiatiy expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or nK>re of 

25 the tubular members are radially expanded Into engagement with the borehole and one 
or more of the tutniiar members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagennent with the borehole Include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the TBxM expansion the tubular liner includes one or more expandable tubular 
members that each indiKle a tubular body connprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the Ihtenmedlate 
portion, and a sealing member cbupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular memjDers coupled to the expandable tubular 
• memt>ers, wherein the inside diameters of the slotted hibular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary emt>odiment, the tubular liner irtdudes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
exparKlable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member indudir^g one or more 

10 external seals, one or more perforated tutHJiar members coupled to the solid tubular 
memt)ers, one or more flaw oontrol valves operably coupled to the perforated tubutiar 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperahire sensor^ operably coupled to one or more of the 
perforated tubular memt>ers for monitoring the operating temperature within the 

1 5 perforated tubular members, cme or more pressure sensors operably coupled to one or 
more of the perforated tutnjiar members for mmitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular mennbers for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular memberB ars formed by a 
radial expansion process perfomoed within the wellbore. 

25 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
* wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranesm zone, positioning 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subtennanean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidtdy coupling the perforated 
tubulars arxi the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterraneah zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars, and cmtrolling 
the flow of flutdic materials through the perforated tubulars as a fundion of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materfeils from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solkl tubulars within the wellbore. posiUoriing one or more 
perforated tubulars vrithin the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and ^e 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellt)ore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the (^)erating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubidars as a functlori of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subten^nean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing tto first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellt>ore, 
25 means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore extemai to the solid tubulars and perforated 
tubulars. means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, arid means for controlling the flow of 
30 fluidic nnaterials through the perforated tubulars as a function of the. monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a procjudng subterranean zone in a wellbore, at 
least a portion of the wellt>ore induding a casing, has also been described that indudes 



56 



means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidlcly 
5 coupling the solid tubulars witti the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zaoB from at least one other subterranean zone within the wellbore, means for fluMidy 
coupling at least one of the perforated tubulars wtth the produdng subterranean zone, 
means for monttoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for controlling the flow of flukflc 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that vidudes a ronal isolation assembjy 
15 Induding: one or more sdid tubular members, each solid tubular memt>er including one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular membere, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomied within the wellbore, and the solid tubular Hnera are formed by a 
radial e^^ansion process performed within the wellbore. 

25 A metlKKl of Isolating a first subtenBnean zone from a second subterranean zone in a 
wellbore has also been descrft)ed that indudes positioning one or more solid tubulara 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subten^nean zone, radially 

30 expanding at least one of the sdid tubulara and perforated tubulara within the wellbore, 
fluididy coupling the periiorated tiA^dars and the primary sdid tubulara, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
virithin the welltxxe external to the primary sdid tubulara and perforated tutnjlara, 
positioning one or more sdid tubular Hnera within the Interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the solid tubular 
liners within the interior of one or more of the perforated tutnilars to fluididy seal at 
least sonie of the radial passages of the perforated tubulars. 

5 A method of extracting nnat^ls from a producing subtenranean zone in a welllx>re, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more soSd tubuiars within the welibore, positioning one or more 
perfbrated tubulars each including one or nnore radial passages within the wellbore, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 

10 least one of the soHd tubulars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubulars 
the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the weHbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone; positioning one or more. 

IS solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically dei^orminig the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subten'anean zone in a 
wellbore has also been described that indudes means fcH* positionirig one or more solid 
tubulars >^thln the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subtenanean zone, rheans for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tutMJiars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the inteiiof of one or more of the perfbrated tubulars, and m&ans 
for radially expanding and plastically defom^g the solid tubular liners within the interior 
of one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting rnaterials 
from a producing subtenanean zone in a weHbore, at least a portion of the wellbore 
Including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 

5 tubulars each including one or more radial passages wittiin the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means, for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weHbore, means 
for fluididy coupling the soHd tubulars with the casing, means for flukUdy coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the producing 

10 sutiterranean zone fifom at least one other subterranean ixjne within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the soHd tubular liners viAhIn the interior of one or more of the 

15 perforated tubulars to fluidicly seal at least some of the radial pa^ges of tifie 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular memt}ers, each sdid tubular member including one 
20 or more external seals, one or more perforated tubular memt)ers each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular riiembers, and a shoe coupled to the zonal isolation 
assembly. 

25 

A mettxxi of isolating a first subterranean zone from a second subtenanean zone in a 
weHlxxB has also been described that includes positioning one or more solid tubulars 
wlthkf) the weilbore, the solid tutiulars traversing the first subterranean zone, positioning 
one or more perfbrated tutHdars each including one or more radial passages wilMn the 
30 weHtxxB* the perforated tubulars traversing' the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbors, 
fluidiciy coupling the perforated tubulare and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars^ 
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sealing off an annular region within at least one of tlie perforated tubuiars» and injecting 
a hardenabie fluldic seating material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wdlbore including a casing, has also been described that includes 
positioning one or more soKd tubulars within the wellbore» positioning one or more 
perforated tubulars each Inchiding one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subtenranean zorte, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, flutdidy coupling the perfected tubulars 
witti the solid tubulars, flutdidy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, flutdidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, seating off ah annular region 

15 within at least one of the perforated tubulars, and injecting a hiardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that Indudes means for positicming one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wetllbore, the perforated tubulars traversing the second 
subtennanean zone,, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wetlbore, means for fiuididy coupling the perforated 
tubulars and the sdid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to ti^ second subterranean zone within the wellbore external to the 
pdmary solid tubulars and perforated tubulars, means for sealing off an annular region 
witNn at least one of the perforated tubulars, and means for injecting a hardenabie 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some erf the radial passages of the perforated tubulars. 

A system for exbacting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore iriduding a casing, has also been described that indudes 

I 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the welll)ore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbiore, n>eans for fluididy coupling the solid 
tubulars >mth the casing, means for fluididy coupling the perforated tubulars with thb 
sdk) tubulars. means for fluididy isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenranean zone, means for 

10 sealing off an annular region ^^In at least one of the perforated tubulars, and means 
for injecting a hardenable fluldic sealing material Into the sealed annular regions of the 
perfonated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. ' 

15 An apparatus has also been described that indudes a zonal isdation assembly 
positioned within a wellbore that traverses a subterranean fonnnation induding: one or 
mors solid tulxilar membeirs. each solid tubular member induding one or more external 
seats, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fonned by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean fonmation compress the 

25 subtenanean formation. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tutMJiars vrithin the wellbore each induding one or more radial 
passageSt the perforated tubulans traversing the second subtenranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weEbore, radially expanding at least one of the perforated tubulars into iritimate contad 
with the second subtenanean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded Into intimate contact the second subterranean zone compress 

5 the second subtenanean zone. In an exemplary embodirnentp the method further 
includes vibrating the second subterranean mrm to increase the rate of recovery of 
hydrocarbons from the second subterrariean zone. . In an exemplary embodiment, the 
method further includes vibrating the second subtenranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 with the second subterranean zone. In an exemplary embodiment the method further 
includes applying an impulsive ' load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocarl>ons from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore ea(^ including one or more radial passages, the 
perfcHBted tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars arid the perforated tubulars within the wellborn, radially 
expanding at least one of the perforated tubulars into intimate contact witti the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subten-anean zone from at least one other subtenanean zone within the 

25 wellbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodinnent, the perforated tubulars 
' that are radially expanded into intimate contact with the produdng subtenanean zone 
congress the produdng subterranean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocartX)ns fronri the producing subterranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Iritimate contact with the produdng subtenaneari zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded Into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocartx)ns from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subtBrranean mm in a 

S weilbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subteranean zone, 
means for po^oning one or more perforated tubulars within the weilbons each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, rneans for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perfbrated tubulars Into intimate contact with the second subterranean zone, means for 
fiuididy coupling the perforated tubulsvs and the soRd tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perfbrated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtenranean zone 
comprises means for compressing the second subtenBnean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subtenranean zone: In 
an exemplary embodiment, the system forlher includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 

25 contact with the second subtenanean mne to increase the rate of recovery of 
hydrocartx)n8 from the second subterranean zone. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descnlied that includes 
30 nwans for posittoning one or more solid tubulars withki the wellbore. rneans for 
positioning one or more perforated tubulars within the wellbore each including one or 
more radial openhgs, the perfbrated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubuiars into intimate contact vyith the producing subterranean zone, means forfluididy 
coupling the solid tubuiars with the casing, means for fluididy coupling the perforated 
tubuiars with the solid tubuiars, means for fluididy isolating the produdng subtenanean 
zone from at least one other subterranean zone within the weilbore, and means for 

5 fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone. In an exemplary embfodiment. ttie means for radially expanding at 
least cxie of the perforated tubuiars into intimate contact with the produdng 
subterranean zone con^>rises means for compressing the produdng subterranean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subterranean zorie to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubuiars that are radially e)9anded irito intimate contact 
with the. produdng subterranean ^e. In an exemplary embodiment, the systern 

15 further indudes means for applying an impulsive load to the perforated tubuiars that 
are radially expanded into intimate contact with the produdng subtenanean zone to 
increase the rate of recovery of hydrocarbons from th^ produdng subtenanean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a weilbore that traverses a subterranean formation and indudes a 
perforated weilbore casir>g, induding: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or nnore perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the sofid tubular members and the perforated 
25 ' tubular memt>er5 are formed by a radial expansion process performed wrttiin the 
weiitxxe, and at lec^ one tif the perforated tubular members Bm radially expanded into 
intlrtiate contact with the perforated weilbore casing. In an exemplaiy embodiment, the 
perforated tubular members that are radially expanded Into intimate contact with the 
perforated casing oonripress the subterranean frMTtiatiOT^ 

30 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
weilbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that Indudes positioning one or jnwe solid tubuiars 
within the weilbore, the solid tubuiars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
vnth the perforated casing, fiuidicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the firet subterranean zone to the 
second sublenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, ttie perforated tubulars that are 
radially expanded into intimate contact wHh the perforated casing compress the second 
subterranean zone. In an exemplary embodiment,, the mettiod further indudes 
vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocartx>ns from the second subtenranean zone. In an exemplary embodiment, the 
method further Includes vbratir^ Vtm second subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intiniate contact 
wHh the perforated casing. In an exemplary embodiment the method further Indudes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate conted with the perforated casing to Increase me rate of recovery of 
hydrocarbons from the second subterranean zonie. 

A method of extracting materials from a producing subterraneah zone in a wellbore, at 
least a portion of the wellbore induding a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described that indudes positioning 
one or more solkl tubulars within the wellbore, positioning one or tmre perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 
faibulars traversing the produdng subtenanean zone, radially expanding at least one of 
the sond tMbulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into inttmate contact with the perforated casing, 
flutdidy coupling the sdld tubulars with the casing, fluididy coupling, ttie perforated 
tubulars wiM the solid tubulars, fluididy isdating the produdng subterranean zone from 
at least one other subterraneari zone within the wellbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubuters that are radially expanded Into Intimate contad 
with the perforated casing compress the produdng subterranean zone. .In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to Increase the rate of recovery of hydrocarbons from the producing 
' subterranean zone. In an exemplary embodlnDent. the method further includes 
vibrating the producing subtenranean zone to clean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the metlicki further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subtenranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore that includes a perforated casing that traverses the second subtenanran 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the weilbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterraneari nne, nneans for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fiuidiciy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenranean zone to the second subtenranean zone 
within the weilbore extemal to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subtenranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to Increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
emtKxJiment, the system further includes means for vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact ^h ttie perforated caslrtg. In an exemplary embodinr)er)t, the 

30 extern further includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact wjth the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extractir^ materials from a produdng subterranean zone in a wellbore. at 
least a portion of the welltx)re including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been ctescribed that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radialiy expanding at least one of the soTid tubulars arid the perforated tubulars 
within the wellbore, means ^6r radial^ expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars wKh the casing, means for fluididy coupling the perforated tubulars with the 
solid tt4>uiars, means for fluididy Isolating the produdng subten^nean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one d the perforate tubulars with the produdng subterranean zone. In an 
example^ embodiment, ttie means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with -the pierforated casing comprises means for 
compressing the produdng subterranean zone, in an exemplary embodiment, the 
further indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocartxMds from the produdng subtenranean zone. In an 
exemplary embodiment, the system furttier indudes means for vibrating the producing 

20 sid>terTanean zone to clean the radial passages of the perforated tubulars that are 
radially e)q>anded into Intimate contact with the perforated casing. In an exemplary 
embotfment, the system further indudes means for applying an Impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart^ons from the produdng 

25 subterranean zone. 

An apparatim has also been descrHbed that indudes a zonal isolation assembly 
induding: one or more sdid tubular members^ each solid tubular member induding one 
or more extemal seals, one or more perforated tubular ntembers each induding radial 
30 passages coui^ed to the solid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the Interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
teoiation assembly. At least one of the solid tiAular members and the perforated 
tubular members are formed by a nadlat expansion process peirfbrmed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subtenranean zone in- a 
5 wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars trdvershng the first subtenranean zone, positioning 
one or more perforated tubulars eiach including one or nwre radial pisssages within the 
wellbore, ttie perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
10 fluidicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first sul)terranean zone to the second subterranean zone 
within the wellbore external to the primary sdid tubulars and perforated tubulars, 
positioning one or mors perforated tubular Kners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
15 tubdar liners witNn the iriterior of one or rrK)re of the perforated tubulars. 

Amethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also l^n described that includes 
positioning one or vnore solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars BBdti including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the sdld tubulars and the perforated tubulans within the wellbore, fluidicly 
coupling the solid tubulars with tfie casing, fluididy coupling the peri'orated tubulars 
with the solid tubulars. fluidicly isolating the producing subtenanean zone from at least 

25 one other subterranean zone within the weltbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subtenranean zone, positioning one or more 
perforate tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defomning the perforated tubular liners within the 
Interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subtonwiean 29one from a second subterranean zone in a 
weRbbre has also been described that includes means for postUoning one or more solid 
tubulars within the wel/bors. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Including one or more 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tububrs and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
5 subterranean zone to the secorki subtenrahean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defomning the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 . 

A system for extracting materials from a producing subtenanean zone in a weHbors, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the w^lbore, the perforated tubulars traversing Oie producing 
subterranean zone, means for radially expanding at least one of the soHd tubule and 
the perforated tubulars within the weiitKm, means for fluidicly coupling the solid 
tubulars with the casing* means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subtenanean zone from at 

20 least one other subtenanean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or worn perforated tubular liners within the interior of one or mora of 
the perforated tubulara, and means for radi^ty expanding and plastically defomring the 
perforated tubular Hnera within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
Induding: one or more solid tubular members, each'solid tubular member induding one 
or mora extemat seals, two or mora perforated tubidar merrrt^era each induding radial 
passages coupled to the solid tubular membere, and one or more one-way valves for 
30 oontiidlabiy fluididy coupling the perforated tubular membera. and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular membera era fcxmed by a radial expansion process perfonrad within 
theweBbora. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones In a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tuknjlars 
traversing the first subterranean zone, posifioning two or more perforated tubulars each 

5 including one or mora radial passages within the wellbore. the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
sirf>terranean zone to the second subterranean zone wHhtn the vi^lbore external to the 

10 primary solid tubiriars and perforated tubulars, and preventing fluids from passing firom 
one of the producing zones fliat has not been depleted to one of the producing zoniss 
that has been depleted. 

A method of extractinjg materials firom a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the welibore including a casing, has also been 
described thatjndudeis positioning one or mora solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within ttie wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expandhg at least one of the solid tubulars and the perforated tut>ulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with ttie solid tubulars, fluididy isolating the produdng 
subterranean zone fiiom at least one other subterranean zone within the wellbore, 
fluklidy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids firom passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has t>een depleted. 

A system for isolating a first subterranean zone firom a second isubterranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes means for positioning one or more solid tubulars within the wellbore, the sdid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Induding one or more radial passages within the weiit)ore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubglars, means for 
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preventing the passage of fluMs from ttie first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or nnore of the perfbriated tubulars, and means for preventing fluids 
5 fifom passing from one of the producing zones that has not been depleted to one of the 
producing rones that has been depleted. 

A system for extracting materials from a plurality of producing subt^ranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or nnore solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or mem 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubuiars and 
the perforated tubulars within the wellbore, means fbr fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubular^ with the 
solid tubulars, means for fluididy Isolating the produdng subterranean zone from at 
least one other subten^nean zone within the wellt)ore, means for fluididy coupling at 
least one of the perforated bjbulars with the produdng subten^nean zone, means for 
positioning one or nriore perforated tubular liners within tte interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothemnal er>ergy from a subterranean formation 
25 oontGrining a source of geoHiermal energy has also been described that inductee a 
zonal isolation assembly poslttoned within the subterranean fonnation including: one or 
more solid tubular members, each solid tubular member induding one or more extemal 
seals, one or nmre^ perforated tubular members each Induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular member? and the perforated tubular members are fornied 
by a radial expansion process performed within the wellbore. 
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A method of Isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmai energy in a wellbore has also been described that 
includes positioning one or more solid tubuiars within the \milbore, the solid tubulars 
traversing the first subterranean zone, positioning one or rmre perforated tubulars 
5 each induding one or crbre radial passages viritNn the wellb^ 

traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, flutdk^iy coupling the perforated 
tubulars and the pririiary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the secorKi subterranean zone within the wellbore extemal to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonning the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

IS A method of extra^ng geothennal energy from a subtenanean geothermal zone in a 
weHbore, at least a portion of the wellbore including a casing, has also been described 
that Includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubuiars within the 
wellbore, fluididy coupling the solid tubulars witti the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothennal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupHng at least one of the perforated tubulars with the subtenanean 

25 geothermal zone. 

A system for Isolating a first subterranean zone from a second geothennal 
subterranean zone in a wellbore has also been described that indudes means for 
positioning one or nnore solid tubulars wittiin the wellbore. ttie solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each'induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothenmai subterranean zone, means for radally expanding at 
least one of ttie solid tubulars and perforated titulars wHhln ttie wellbore, means for 
fluididy coupling the perforated tubulars and ttie . solid tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geoflienmal subteiranean zone within the weHtxm external to the primary solid tubulars 
and perforated tubulars. 

5 A s^tem for extracting geothenmal energy from a subterranean geothermal zone in a 
wellbore* at least a portion of the weHbore Including a casing, has also been described 
that includes nneans for positioning one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or nmre 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 * geothenmal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothennai zone, from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the subterranean geot^^ 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or nrK>re external seeds, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial e)q)ansion process performed within the 
wellbore. and the radial passage of at least one of the perforated tubular memt>ers are 
deaned by further radial expansiori of the perforated tubular members within the 

25 wellbore. 

A rnethod of isolating a first subtenanean zone finom a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars withhn the wellbore each induding one or more radial 
passages, the perforated tubulars traversing ttie second subtenranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
nriaterials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 



5 A nr>ethod of extracting nnaterials from a producing subterranean zone in a wellbore, at 
least a porOoh of ttie wellbore including a casing, has also been described that includes 
positioning one or nnore solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the weltboie each including one or nnorB radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perfbnated tubulars 
with the solid tubulars. fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates vrithin one or more of the perforated tubulars, 
and cleaning materials from the. radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for Isolating a first subterranean zone from a second subterranean zone In a 
20 wellbore has also been described that indudes means for positioriing one or nrKKe solid 
tubulars within the wellbore. the sdid hibulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, nr^ns for radially expand'mg at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy ccxjpling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforat^l tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. ^ 

A system for extracting materials from a producing subten^nean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means tor positioning one or more solid tubulars witliin the welltxm. means for 
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positioning one or nrK>re perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars arni the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluidiciy isolating the produdng subterranean zone from at ledst ode other 
subteiranean zone witNn the wellbore, means for fluididy coupling at least one of the 
perforated tid>ulars with the produdng subterranean zone, and means for deanlhg 
materials Afom the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the wellborn 

Although iliustrativo embodiments of the invention have been shqwn and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disdosurs. In some instances, sonrie features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it Is 
appropriate that the appended daims be ponstrued broadly and in a manner consistent 
with the scope of the invention. 
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1. An apparatus, cx)mpnsing: 

a zanei isolation assembly comprising: 
5 one or more solid tubular members, each soKd tubular member including one or 

more external seals; x 

one or more perforated tubular members each including radial passages 
coupled to the soRd tubular members; and 

one or more perforated tiAular liners each including one or more radial 
10 passages coupled to the interior surfaces of one or more of the perforated tutHJiar 
membere; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
rnenrtf^ers are fonned by a radial expansion process performed within the weiibore; and 
15 wherein the perforated tqbular liiiers are fonmed by a radial expansion process 

performed within the wellboina. 

2. A method dS isolating a first subterranean zone from a second subterranean 
zone in a wellborer comprising: 

20 positioning one or more solid tubulars within the weiibore, the solid tubulare 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages witiiin the weilt)ore, the perforated tubulare travereing the second 
subterranean zone; 

25 radially expanding at least one of the solid tubulare and perforated tutnilare 

within the weiibore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the firet subterranean zone to the secorKi 
sutrten^nean zone within the weiibore external to the primary solid tubulare and 
30 perforated tubiriare; 

positioning one or more perforated tubular liners wittiin the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonmhg the perforated tubular linere within 
the interior of one or more of the perforated tubulare. 
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3. A method of extracting materials from a producing subterranean zone in a 
welltxm, at least a portion of the wellt>ore Including a casing, comprising; 

positioning one or mora solid tubulars within the wellbore; 
5 positioning one or nrxm perforated tubulars each including one or more radial 

passages witMn the weltbOfB, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the scriid tubulars arKi the perforated tubuiars 
within the weflbore; 
10- fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars: 

fluUidy Isolating the produdng subterranean zone from at least one other 
subterranean zone withih the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the produdng 
15 subterranean zone; 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially eixpanding and frfastlcally defomning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

20 

4. A system for isolating a first subterraneari zone from a secorul subtenanean 
zone in a wellbore, comprising: 

iDsans for positioning one or more solid tubulars within the wellt)ore, the solid 
tubulars traversing the first subterranean zone; 
25 means for positioning one or more perforated tubulars each indudlnp one or 

more radial passages within the wellbore, the perforated tubulans traversing the second 
subterraneari zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
30 means for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the prihnary soHd tubulars 
and perforated tubulars; 
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mesms for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means Cor radially expanding and plastically deforming the perforated tubular 
Hners within the Interior of one or more of the perforated tubulars. 

5 

5. A system for extracting materials from a producing subtenranean rone in a 
wellbore, at least a portim of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each ir^cluding one or 
10 more radial passages within the wellbore, thd perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubirfars within the wellbore; 

means ior fluidldy coupling the solid tubulars with the casing; 
15 means for fluidlcly coupling the perforated tubulare with the solid tajbulars; 

means for fluidiciy isolating the producing subtenanean zone from at least one 
other subtenanean zone within the wellbore; 

means for fluidldy coupling at least one of the peirforated tubulars with the 
producing subtenranean zone; 
20 noeans for positioning one or more perforated tubular liners within the interior of 

one or more of the perforated tubulars;' and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

25 6. An apparatus for extracting geothermai energy from a subterranean fonraitibn 
containing a source of geqthemrtat energy, comprising: 

a zona] isolation assernbly positioned within the subterranean fonnation, 
comprising: 

one or more solid tubular members, each solid tubular member including one or 
30 more extemal seals; 

one or more perforated tubular members each Including radial passages 
coupled to the solid tubuleu' menibere; and 

one or mora perforated tubular liners each IrKduding one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
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nfiembers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion pipcess perfonned within the wellbore. 

5 

7. A method of isolating a first subterranean zone from a second subtenranean 
zone Including a source of geothermal energy in a welR)ore. comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubuiars 
traversing the first subterranean zone; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated bjbulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
witNn the wellbore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the firBt subterranean zone to the second 
subtenranean zone within the wellbore external to the . primary solid tubulars and 
perforated tubulars; and 

pbsitloning one or more perforated tubular liners within the interior of one or 
20 more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of ttie perforated tubulars. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular mentber including one or 
5 more exteimal seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control vahfes operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature ^vithin the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members formonitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular memt>efs for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the ftow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
memt)ers are formed by a radial expansion process performed within the wetlbore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated fajbulars within the wellbore. the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the soHd tubulars; 

previenting the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfbrated tiibulars; and 
5 controlling the flow of fiuidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A mettod of esdracling materials from a producing subterranean zone in a 
weiibore, at least a portion the wellbore including a casing, comprising; 

10 positioning one or rnore solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
withbi the wellbore; 
13 fluidldy coupling the solid tubulars with the c^ng; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the producing subterranean zone from eit least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of^ the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and .flow rates within one or 
more of the perfc^ed tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operpting ternperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranear> 
zone in a wellbore, ccmiprising: 

means for posittoning one or mon^ solid tubulars within the wellbore, the solid 
tutHilars traversing the first subtenanean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perfbrated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tulxjiars and perforated 
tubulars within the weilbore; 

meains for fluididy coupling the perforated tubulars and the scriid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the soKd tubulars and 
perforated tubulars; 

means for monKorihg the operating temperatures, (mssures, and flow rates 
5 within brie or more of the perforated tubulars; and 

means for oontroliing the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operathg temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Indudihg a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulws travertirig the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isdating the produdng subtenanean zone from at least one 
otHbr subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flc^ rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tutHJlars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, cornprising: 
a zonal isolation asseambly comprising: 

30 one or more solid tubular members, each solid tubular memt)er induding one or 

more external seals; 

one or more perforated tutHilar members each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the Interior surteoes of one or mdre 
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of the perforated tubular members for sealing at least some of the radtal passages of 
the perforated tubular members; and 

a shoe coupled to the zonal bolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are fonmed by a radial expansion process perfonmed within the wellbore; and 
wherein the solid tubular liners are fbrnied by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, oomprfsing: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning one or rnore perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tajbulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

pifBventing the passage of fliids from the first subtenranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and ptastically deforming the solid tubular liners within the 
25 interior of one or rmre of the perforated tubulars to fluididy seal at least some of the 
radial passages of ttte perforated tubulars. 

8. ' A method of extracting materials from a producing subterranean zone In a 
welUxxe, at least a portion of the wellbore iriduding a casing, comprising; 

30 positioning one or more soUd tubulars within the wellbore; 

positioning one or more perforated tubulars each induding one or more radial 
passages ^AWiin the wellbore, the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fiuidkdy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 nuididy isolating the producing subterranean zone fronn at least one ottier 

subterranean zone within the welibore; 

fluididy ooui^ng at least one of the perforated tubulars with the produdng 
subtenanean zone; 

positioning one or more soM tubular Kriers within the interior of one or more of 
10 . the perforated tubulars; and 

radially expanding and pl&^tically defonning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subtenanean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the wellbore» the solid 
tubulars traversing the first subterranean zme; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the welibore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of me solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids frorh the first subterranean zone to 

the second subterranean zone within the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tiAidars; and ^ . 
30 means for radially expanding arid plastically defonming the solid tubular liners 

within the interior of one or more of the perforated tubulare to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subtenranean zone in a 
weilt)ore, at least a portion of the welltxKe induding a casin^^ 

means for positioning one or more solid tutnilars wRhin the wellt)ore; 

nneans for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wslit>ore, the perforated tubulars traversing the 
producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars Mrithin the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
10 means for fluidicly coupling the perforated tubulars with the solid tubular^ 

means for fluididy Isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 
15 means for positioning one or more solid faibular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. ■. 

20 

1.1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member iriduding one or 
mors external seals; 

25 one or more perforated tubular 'members each Induding radial passages, 

coupted to the solid tubular members; and 

a seeing material coupled to at least some of the perforated tubular members* 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zor^l isolation assembly. 

30 

12. A nrtethod of isolating a first subterranean zorye from a secorxJ subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the sdid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean rone; 

radially expanding at least, one oT the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary eoltd tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to tte primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenaUe fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy cmjpling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the. produdng subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subteoanean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenabie fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
2Dne in a wellt)bre. comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; ^ 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars traversing the seoond 
subterranean zone: 

means for radially exparuling at least or^e o^ the solid tubulars and perforated 
tubuters within the wellbore; 
10 means for fluldidy coupling the perforated tubulars ar)d the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region v\Miin at least one of the perforated . 
15 tubulars; and 

means for injecting a hardenabie fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenranean zone in a 
wellbdre, at least a portion of the welttK>re including a casing, conrH)rising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each induding one or 
nru>re radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

' means for fluldidy coupling the solid tubulars with the casing; 
nneans for fiuididy coupling the perforated tubulars with the solid tubulars; 
30 means for fiuididy Isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for seaNng off en annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenabie fluldic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
S peifbrated tubulars. 

16. An apparatus* comprising: 

a zonal isolation assembly positioned within a welibore that traverses a 
subtenanean formation, comprising: 
10 ' . one or nmre solid tubular niembers, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isoration assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomned within the welibore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16» wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean fomnation. 

16. A method (tf isdafing a first subtenanean zone from a second subterranean 
25 zone in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterrariean zone; * 

positioning one or more perforated tubulars within the welibore each including 
one or wore radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weBbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the secprid subterranean zone; 
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fluidicty coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18, wherein ttie perforated tubulars that are radially 
expanded into intirnate contact with the second subten^rrean zone compress the 
second subterranean zone. 

10 20. The method of claim 18, furtiier comprising vibrating the second subtenwean 
zone to increase ttie rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
ts zone to dean the radial passages cS the perforated .tubulars that are radlaHy expanded 

into Intimate contact with the second subtenanean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate oontad with the second 

20 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 
. subtenranean zone. 

23. A method of extracting materials from a producing subteranean »ne in a 
wellbore, at least a portion of the weHbore Including a casing, 

25 posittoning one or more sdid tubulars within the wellbore; 

positioning one or more perforated tuAnriars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the produdrtg 
subtenanean zorie; 

radially expanding at least Ofne of the sdid tubulars and the perforated tubulars " 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contad 
with the produdng subterranean zone; 

fluididy coupling the sdid tubuiars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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fluididy Isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore; and 

fluididy coupling at least one of the perforated tubuiars with the produdng 
subtenanean zone. 

5 

24. The method of daim 23, wherein the perforated tutHJiars that are radtajly 
expanded into intinnate contact with the produdng subterranean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23. further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The niethod of daim 23, further comprising vibrating the produdng. 
15 subterranean zone to dean the radial passages of the perforated tubuiars that are 

radially expanded into intimate contad with the produdng subtenranean zone. 

27. The method of daim 23, further comprising applying an impulsive l(3ad to the 
perforated tubuiars that are radially expanded into Intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarboris from the produdng 
subtenanean zone. 

28. A system for isolating a first subtenranean zone from a second subtenranean 
zone in a wellt)ore, comprising: 

25 means for petitioning one or more sdid tubuiars within the wellbore, the solid 

tubuiars traversing the first subtenranean zone; 

means for positioning one or more perforated tubuiars within the wellbore each 
Including one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

30 means for radially expianding at least one of the sdid tubuiars and perforated 

tubuiars within the wellbore; , 

means for radially expanding at least one of the perforated tubuiars into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubuiars and the solid tubuiars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulin. 



5 29. The system of claim 28/wherein the nieans for radially expanding at 

of the perforated tubuiars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. the sys^ of daim 28, further comprising rneans for vibrating the second 
10 subtenranean zone to increase the rate of reooveiy of hydrocarbons from the second 
subterranean zone. 

31 The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
1 5 radially expanded into intimate contact with the second subterranean zone. 

32. The system <rf daim 28, further comprising means for applying an impulsive 
bad to the perforated tubulars tiiat are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subtenanean rone. 

33. A system for extracting materials from a produdng subtenanean zone in a 
weilbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubuiars within the welil^ore; 
25 means for positioning one or more perforated tubulars ^^in ttie wellbore each 

induding one or more radial openings, the perforated tubulars traversing tiie produdng 
subterranean zone; 

means for radially expanding at least one of the soUd tubulars and the 
perforated tubulars within tiie wellt>ore; 
30 means for rsidially e)q)anding at least one of ttie perforated tubulars into Jhtimate 

contact with the producing subterranean zone; 

means for fiuididy coupling the solid tubulars with the casing; 

means for fiuididy coupling the perforated tubulars with the solid tubuiars; 

means for fiuididy isoteting the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluldldy coupling at least .one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of dalm 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
G0rrq)rise5 means for compressing the productrtg subtenanean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
10. subterranean zone to increase the rate of recovery of hydrocartx)n8 from the producing 

subterranean zone. 

36. The system of daim 33, further corhprising means for vibrating the produdng 
subtenarjean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contad with the produdng subterranean rane. 

37. The system of claim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
pmdudng subtenanean zone to Increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular m^Tibers; 

and* 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38. wherein the perforated tubular memt>ers that are 
radially expanded into intimate contact with the perforated casing compress the 
subtenanean fonnatlon. 

5 40. A method of Isolating a first subtenranean zone from a second subterranean 

zone in a wellbors that includes a perforated casing that traverses the second 

subteiTanean zone, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubulars 

traversing the first sutAenranean zone; 
10 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and 'perforated 
tubulars within the wellbqre; 
15 radially expanding at least one of the perforata^ tubulars into intimate contact 

with the pirated casing; 

fluididy coupling the perforated tubuiars and the solid tubulars; and 
prevenflng ttie passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemai to the solid tubulars and perforated 
20 tubulars. 

41. The method of dalm 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subt^ranean zone. 

25 

42. The method of daim 40. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

30 43. The method of daim 40. fiffther comprising vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulans that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40. further comprising applying an impulsive load to the 
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perforated tubuiars that are radially expanded into Intimate iDontact with the perforated 
casing to increase the rate of recovery of hydrocartx)ns fronn the second subtenranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
weHbore. at least a portion of the wellbore including a cadng and a perforated casirig 
that traverses the producing subtenanean zone, comprising; 

positioning one or more solid tubuiars within the wellbore; 
positioning one or more perforated tubuiars within the welltiore each including 
10 one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the weRbore; 

radially expanding at least one of the perforated tubuiars into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubuiars with the casing; ^ 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
fluididy isolating the produdng subterranean zone from at teast one other 
subtenranean zone within the wellbore; and 
20 fluididy courting at teast one of the perforated tubuiars with the produdng 

subterranean zone. 

46. The nr^thod of daim 45, wherein the perforated tubuiars that are radially 
expanded into intimate contect with the perforated casing compress the produdng 

25 subtenanean zone. 

47. The method of' daim 45. further comprising, vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean »>ne to dean the radial passages, of the perfbrated tiibulars that are 
radially expanded into Intimate cmtect with the perforated casing. 
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49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact- with the perforated 
tubulars to increase the rate of recovery of hydrocart>ons from the producing 
subten^nean zone. 

5 • 

50. A system for isolating a first sut>tenranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subtenranean zone, comprising: 

means for positioning one or more solid tubulars within the welibore, the soGd 
10 tubulars traversirg the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially e}q)anding at least one of the solid tubulars and perforated 
15 tubulars within the wellt)ore; 

means fcM* radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. 

51. The system of dalm 50. wherein the rneans for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 

25 means for compressing the second siibtenBnean zone. 

52. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocartxMis from the second 
sutrterranean zone. 

30 

53. The system of dalm 50, further comprising means for vibrattng the siscond 
isubtonranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contect with the perforated casing. . 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intiinate oontact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subtenanean zone in a 
weNbore, at least a portion of the wallbore including a casing and a perforated casing 
that traverses the producing subterranean zone, oomprislr^; 

means for positioning one or more soRd tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbors each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore: 
16 means for radially expanding at least one of the perforated tubulars into intimate 

contect with the perforated casing; 

means for fluidtcly coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars v/lth the solid tubulars; 
means for fluididy Isolating the produdng subterranean zone from at least one 
20 other subtenanean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contect with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. the system of daim 55. furttier comprising means for vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean nne. 

/, 

58. The system of daim 55, further comprising means for vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate obntect with the perforated casing. 
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> S9. The system of claim 55, further oomprtsing means for applying an impulsh^e 
load to the perforated tutMJIars that are radially expanded into intimate contact with the 
perforated casing to increase the rate df recovery of hydrocart>on$ from the producing 
5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolatiori assemt>ly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surbces of one or more of the perforated' tubular 
15 members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonmed within the weilbore; and 
wherein the perforated tubular Hners are forrhed by a radial expansion process 
20 perfonmed within the welibore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
25 traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the soKd tubulars and perforated tubulars 
30 within the weilbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the interior of one of more of the perforated tubulars.. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the welibore including a casing, comprising; 

positioning one or nriore solid tubulars within the welibore; 

positioning one or more perforated tubulars each including one or mors radial 
10 passages within the welibore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weHbore; 

fluidicty coupling the solid tubulars with the casing; 
15 fluidicty coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the prcxludng subterranean zone from at least one other 
subterranean zone within the welibore; 

fluididy coupling at least one of the peHforated tubulars with the produdng 
subtenBnean zone; 

20 poslfioning one or more perforated tubular liners within the inteiior of one or 

more of the perforated tubulars; and 

radially expanding and ptasticaily deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating ia first subtenBnean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or nxne solid tubulars within the welitK)re, the solid 
tubulars traversing the first siA)tenranean zone; 

means for positioning one or more perforated tubulars each induding one or 
30 won radial passages within the welibore. the perforated tubulars traversing the second 
sitf)terraneanzone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defcmnlng the perfonsrted tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Iriduding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages v\rithin the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radlaily expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with thie casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating Vne produdng subtenranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupiihg at least one of the perforated tubulars with the 
produdng subten^nean zone; 

means for positioning pne or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radlaily expanding and plastically defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular mernbers; and 

one or more one-way valves for oontrdlably fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to ttie zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonmed by a radial expansion process perfomned within the wellbore. 

5 

66. A nnethod of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing rones in a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tidMjiars each Including one or more radial 

passages within the wellbore, the perforated tubulars traversing * the second 
subterranean zone; 

radially expanding at least one of the soHd tubulars and perforated tubulars 
within the wellbofe; . . 
15 fluidkdy coupling the perforated tubulars and ttieprin^ 

preventing the passage of fluids from the first subtenranean zone to the seoond 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from me of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subten^nean zones, at least a portion of the wellbore including a casing^ comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perfected tubulars traversing the producing 
subterranean zonra; 

radially exparuling at least one of ttte solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluidicty coupling the solid tubulars witti ttie casing; 

fluididy couplirig tile perforated tubulars with ttie solid tubulars; 

fluididy isolating ttie producing subterranean zone from at least one other 
subtenranean zone within the wellbore; 

flukJidy coupling at least one of ttie perforated tubulars witti ttie produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
t)een depleted to one of the producing zones that has beea depleted. 



5 68. A system for isolating a fffst subterrariean zone from a second subterranean 
zone having a plurality of producing zones in a welibore, comprising: 

means for positioning one or more solid tubuiars within the welltxm, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perfbrated tubulars each including one or 
10 more radal passages within the welibore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subtenanean zone to 

the second subterranean zone withiri the weiltx)re external to the primary solid tubulars 
and perfbrated tubulars; ^ 

means for positioning one or more perfbrated tubular liners within the interior of 
oneormoreof the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the produdng zones that has been depleted. 

69. A system for extracting materials from a pluraHty of producing subtenranean 
zones in a welibore, at least a portbn of the welibore including a casing, comprising; 
25 means for positioning one or more solid tubulars within the welibore; 

means for positioning one or mare perforate tubulars each including one or 
more radial passages within the welibore, the perforated tubulars traven»ng the 
pnxiudng subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars witMn the welibore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perfbrated.tubulars with the sdid tubulars; 

means for fluididy isolating the produdng subterranean zone ftom at least one 
other subtBrranean zone wifliin the welibore; 
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means for fluididy coupling at least one of the perforated tubuiars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners v^thin the interior of 
one or more of the perforated tubuiars; and . 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracSng geothenmal energy from a subterranean fonmation 
oontalning a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean fonration, 

comprising: 

one or more solid tubular members, each soM tubular nmnber including or^e or 
more external seals; 

one or more perforated tubular member^ each including radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a weltbore, comprising: 

25 positioning one or more solid tubuiars within the weilbore, the solid tubuiars 

traversing the first subterranean zone; 

positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubuiars and perforated tubuiars 

within the wellbore; 

fluididy coupling the perforated tubuiars and the primary solid tubuters; 

preventing the passage of fluicte from the first subtenranean zone to the second 
subterranean zone within the welbore extemal to the primary solid tubuiars and 
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perfc^ed tubulars; and 

positioning one or nrK>re perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plasticatly deforming the perforated tubular liners within 
5 the interior of one or more of the perfbnaited tubulars. 

72. A method of extracting geothemial energy from a subten^nean geothentiai 
zone in a weBboret at least a portion of the wellbore including a casing, comprising; 

positioning one or more soKd tubulars within the wellt>ore; 
10 positioning one or more perforated tubuians each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subtenBnean 
geothenmalzone; 

radiaHy expanding at least one of the solid tubulars and the perforated tubulars 
witNn the wellbore; 
15 ' fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fiuidicly isolating the subterranean geqthermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 . geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars arKl perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; aind 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within. the wellbore external to the primary 
solid tiribidars and perforated tubulars. 
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74. A system for exbactihg geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore induding a casing, oomprisihg; 

5 means for posHtoning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subtenanean geothermal zone; 

means for radially expanding at least onei of the solid tubulars and the 
10 perforated tubi^re within the w«libore; 

means for fiuididy coupling the solid tubulars with the casing; 
means for fiuididy coupling the perforated tubulars wrtth the solid tubulars; 
means for fiuididy isolating the subterranean geothenmai zone from at least one 
other subterranean zone within the wellbore; and 
15 means for fiuididy coupling at least one of the perforated tubulars with the 

subtenanean geothemnal zone. 

75* An apparatus, comprising: 

a zonal isolatipn assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular memt>ers; and 
a shoe coupled to the zonal isolatfon assembly; 

wherein at least one of the solid tubular rnembers and the perforated tubular 
members are fonned by a radial expansion process performed within the wellbore; and 
wherein the radial passage of at least One of the perforated tubular members 
are cleaned by further radial expansion of the perforated tutnilar members within the 
wellbore. 

76. A method of isolating a first isubterranean zone from a second subterranean 
zone in a welibore, comprising: 

poslUoning one or rnore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each inducting 
. one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 
preveriting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars; and 

10 deaning materials from the radial passages of at least one of the perforated 

tubulan^ by further radial expansion of the perforated tubulars within the weilbore. 

77. A method of extracting materials from a produdng subtenranean zone in a 
weilbore, at least a portion of the vveilbpre induding a casing, comprising; 

15 positioningoneormoresolld tubulars within the weHbore; 

positioning one or more perforated tubulars within the wefibore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 withih ttie weilbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with ttie solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the weilbore; 
25 fluididy coupling at least one of the perforated tubulars with the produdng 

subtenranean zone; 

monitoring the operating temperatures, pressures., and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the weilbore. 

78. A system for isolating a flret subtenranean zone from a second subterranean 
zone in a weilbore, comprising; 
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means for positioning one or more soiid tubulars within the weUt)ore, the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or worn perforated tubulars within the wellbore each 
indudirig one or more radial passages, the perforated tubulars traversing the second 
5 subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the yrallbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subtenanean zone to 
10 the Second subterranean zone within flie wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages cf at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars witNn the 
wellbore. 

15 

79. A system for extracting materials from a producing^ subterranean zone in a 
welttxxB, at least a portk)n of the wellbore ihduding a casing, comprising; 
means for positioning one or more solid tubulars witttin the wellbore; 
means for positioning one or more perforated tubulars witiiin the wellbore each 
20 induding one or more radial passages, the perforated tubulars traversing ttie produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
• perforated tubulars witiiin the wellbore; 

means for flgididy coupling the solid tubulars witt^* ttie casing; 
25 nneans for fluididy coupling the perforated tubulars with tiie solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
otiier subterranean zone v^thin ttie wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emana for deaning materials <firom the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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